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REVIEW OF THE LITERATURE 
Many researchers have investigated a communication 
disorder resulting from damage to the dominant cerebral hem-
is here of the brain. Damage of this type may:~r~e=s=u~l~t~i~n~a~------------------
speech and language deficit called aphasia. Darley, Aronson, 
and Brown (1975, p. 1) defined aphasia as a language disorder 
resulting from "impairment in the cerebral hemisphere that 
has as its primary function the processing of the language 
code • II Darley, Aronson, .and Brown stressed the lin-
guistic nature of aphasia. They noted that impairment of 
a speaker's capacity to formulate and interpret language may 
be manifested in many modalities. 
Aphasia is a multimodality reduction in capacity 
to decode (interpret) and encode (formulate) meaning-
ful linguistic elements, that is words (morphemes) 
and larger syntactic units. (p. 1) 
Modalities are means by which a person can receive or send 
linguistic information. A modality may be graphic, verbal, 
gestural, or auditory. Recently, investigations have been 
conducted to examine aphasic persons' communicative abilities 
in all modalities. 
Early investigations of aphasia focused on speech 
characteristics of aphasia. Goodglass and Kaplan (1972, p. 
54), stated that the major subdivision among the aphasic syn-
dromes is based on the character of the speech output. Use 
1 
2 
of different terms to allude to the same phenomenon has caused 
much confusion. It is important to specify the relationships 
between these terms. 
Goodglass and Kaplan (1972, pp. 54-55) noted that 
Broca's aphasia is the common 'anterior' or non-
fluent aphasia. • • • Its essential characteristics 
are awkward articulation, restricted vocabulary, 
restriction of grammar to the simplest, most over-
learned forms, and relative preservationofauditory 
comprehension. 
Goodglass and Kaplan (1972, p. 59) described Wer-
nicke's aphasia as 
The most common of the 'fluent' aphasias. The 
critical features of this syndrome are impaired auditory 
comprehension and fluently articulated but paraphasic 
speech. Paraphasia may include both sound transposi-
tions and word substitutions. In addition, word find-
ing difficulty is an almost constant feature of this 
disorder . . . · 
These authors noted that the appearance of Wernicke's 
aphasia results from a lesion in the temporal gyrus of the 
dominant cerebral hemisphere. 
Many terms which describe aphasic speech are anal-
ogous. The terms "anterior" and "Broca's aphasia" describe 
speech characteristics of non-fluent aphasia. Similarly, 
the terms "posterior" and "Wernicke's aphasia" describe 
speech characteristics of fluent aphasia. Goodglass and 
Kaplan (1972, p. 5) commented that 
Not only is there wide consensus as to the 
individual component deficits to be observed, but 
the common clusters of deficits (i.e., the major 
aphasic syndromes) emerge repeatedly in the inter-
pretive observationsofdozens of careful writers, 
though often under different names based on dif-
ferent theoretical biases. 
[~~-~-­
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Many authors have recognized that the speech of var-
ious aphasic populations has different semantic and syntactic 
characteristics. These characteristics influence both the 
appropriateness and the fluency of aphasic speech. 
Several authors have attempted to describe character-
istics of aphasic speech. Goodglass, Quadfasel, and Timber-
lake (1964) devised a rating scale which qualified and quan-
tified aphasic speech. The rating scale incorporated the 
following parameters: melodic line, maximum uninterrupted 
word group, verbal agility in articulation, correct gram-
matical form, occurrence of connected jargon speech, audi-
tory comprehension ability, and object naming. Each par-
ameter was represented on a seven step rating scale which 
differentiated levels of mild to severe involvement of 
speech. The rater used the parameters developed for each 
point of the rating scale to objectively assess spontaneous 
speech samples obtained from a population of aphasic sub-
jects. 
A phrase length ratio (PLR) measuring verbal output 
was computed for each sample. The PLR consisted of the number 
of five or more word groups .in relation to the number of one 
and two word groups. Findings indicated a bimodal distrib-
ution of phrase length. Those subjects having Broca's 
aphasia consistently produced short phrases during speech. 
The verbal output of these persons was classified as short-
phrase dominant. Subjects diagnosed as Wernicke's aphasics, 
~- - - --
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4 
as well as subjects experiencing word finding difficulty, 
were consistently classified as long-phrase dominant. Mea-
surement of phrase length showed differences in the amount of 
speech produced in speech sequences generated by Broca and 
Wernicke aphasic speakers. The findings indicated that dif-
ferent sites of lesion will result in production of utter-
ances having different phrase lengths. Two clinical types 
of aphasia were identified through PLR analysis of spontan-
eous speech. 
The presence of two clinical types of aphasic speech 
was substantiated by Benson (1967) • In his study of 100 
aphasic speakers, Be:r1son attempted to qualify and quantify 
speech chiracterLstics. He devised a rating scale using 
methods .similar to those of Goodglass, Quadfasel, and Timber-
lake (1964). The scale allowed a clinical rating of patients' 
speech. The following parameters were included in this 
scale: rate of speaking, prosody, pronunciation, phrase 
length, effort involved in the production of words, pauses, 
amount of speech, perserveration, word use, and paraphasias. 
Many of the subjects could be placed into one of two 
groups on the basis of rating their speech. The groups were 
labeled "A" and "B". Group A produced up to fifty utterances 
per minute. Their speech was effortful, especially on initia-
tion of utterances. Speech was characterized by persevera-
tion, pauses, disturbed rhythm, and disturbances of articula-
tion and phonation. Single word utterances, meaningful 
Li 
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phrases of a few words, and sparseness of paraphasic errors 
i ~ § -----
were also characteristic of this group's verbal output. li 
~--CC-- ----
The speech characteristics of Group B differed from f~ i' 8,-- c=--:c_-c-c-'-~~ 
f'-~----
those of Group A. Rate of speech production was normal or q 
excessive. Melody, intonation, pronunciation, and phrase 
length appeared to be normal. Perseveration, abnormal aug-
mentation, and press of speech were characteristic of Group 
B. The author described the speech produced by persons in 
this group as "empty". Benson noted that different types of 
aphasic speech are "clinically distinctive and readily ob-
served." He suggested that "the two major groups are not 
merely the extreme positions of a spectrum • but that 
they also represent distinct major entities." (Bensonj 1967, 
p. 385). 
Subjects in this study underwent a radioactive brain 
scan following clinical rating of their speech skills. A 
brain scan is a ~adiologic technique in which a radio-
emittive substance (isotope) injected into the vascular 
system is detected by electronic sensing devices. The con-
centration of radioisotopic dye within the cerebral vascular 
system may be indicative of the location of cerebral path-
ology. Sixty-one subjects, those with lesions anterior 
to the Rolandic Fissure were members of Group A exclusively. 
Group B, with the exception of two cases, was composed of -------
--- - --
cases with lesions posterior to the Rolandic Fissure. Thus, 
the results identified two types of aphasic speech. 
6 
Interpretation of brain scan readings indicated that 
members of Group A had lesions anterior to the Rolandic 
Fissure. Of the remaining subjects, all but two who had 
been identified as members of Group B had lesions poster-
ior to the Rolandic Fissure. Benson concluded that the 
speech of aphasic persons with lesions located in anterior 
portions of the cerebral hemispheres is different from that 
of aphasic persons with posterior lesions. 
Benson's (1967) work provided a basis for an examin-
ation of spontaneous speech conducted by Kerschensteiner, 
Poeck, and Brunner (1972). The authors recorded the speech 
of 47 aphasic persons. The sampling environment for this 
study was not mentioned. A rating scale similar to Benson's 
(1967) was used. This scale evaluated the characteristics 
of prosody, rate, effort, articulation, word choice, pauses, 
phrase length, literal paraphasias, verbal paraphasias, 
and perseveration. Each parameter was rated according to 
the number of times it appeared in the speech sample. 
Analysis differentiated between fluent and non-fluent 
aphasic speakers. Differences were reflected in rating 
scale profiles of language behavior (Kerschensteiner, et al., 
1972). The authors demonstrated that differences in language 
behavior can be quantified. 
Goodglass (1976) reported two types of disordered 
grammar. Like Benson (1967), he noted that grammatical dis~ 
orders fall into two categories. Goodglass identified a 
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grammatic disorder present in aphasic speech which 
Entails the dropping out of articles, connective 
words, auxiliaries, and inflections, so that grammar 
may, in extreme cases, be reduced to rudimentary 
form -- the juxtaposition of one or two word sen-
tences (Goodglass, 1976, p. 237). 
These characteristics, also displayed by members of Group 
A in the Benson (1967) study, he termed agrammatism. 
A second group of characteristics 
Involves not so much the reduction of grammat1ca 
organization, as the juxtaposition of unacceptable 
sequences: confusions of verb tense, errors in pro-
noun case and gender, and incorrect choice of prep-
ositions (Goodglass, 1976, p. 238). 
Goodglass termed this type of disordered g~ammar paragram-
Agrammatism 
7 
Several studies have been conducted with the aphasic 
population to investigate the nature of agrammatism. 
Early investigations by Pick (Spreen, 1973) delin-
eated between the speech of persons demonstrating aggram-
matism or paragrammatism. Agrammatism was thought by Pick 
to be the result of a disruption in sentence formulation. 
A breakdown in sentence formulation processes causes 
agrammatic speakers to reduce the volume of words produced 
in speech (Spreen, 1973). "Pick was convinced that ... 
language was governed by a 'law of economy', an unconscious-
ly active striving of the damaged organ to function as eas-
ily and as parsimoniously as possible . " (Spreen, 197 3, 
p. 154). Agrammatic speech can be perceived as a reduction 
H 
~--- ----
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of normal language due to the breakdown of the processes 
necessary for formulation of syntactic elements of language. 
Luria (1966) supported the contention that agram-
matism is linked to injuries of the anterior cerebral cortex. 
Luria's conceptualization of agrammatism extended to encompass 
the idea that there is linguistic opposition between the 
semantic and the syntactic uses of language. That is, 
the person is unable to generate syntactically appropriate 
sentences although he retains the ability to produce individ-
ual words. 
Careful observation shows these difficulties 
are based on a disturbance of the internal structure 
of the expression; iwe~, on the internal syntactic. 
scheme. The known clinical phenomenon of the 'tele-
graphic style' of speebh ••.• The essence ·of this 
phenomenon • . . is the replacement· of the whole 
expression by individual words, most frequently 
nouns (Luria, 1966, p. 210). 
The agrammatic aphasic cannot use the broad abilities re-
quired for sentence formulation, thus he produces only strings 
of grammatically unrelated words which are used in a static, 
isolated manner. 
Luria's concept that semantic and syntactic elements 
of speech were selectively impaired was recognized by other 
researchers. Jakobson (1956), like Luria (1966), referred 
to a dichotomy which exists between the semantic and syntactic 
aspects of language. "The separateness of the two functions 
• • • is a peculiar feature of language as compared to other 
semiotic systems." Jakobson defined disturbance9 of syntactic 
and semantic components of language. They were referred to 
f~ 
~·----
~-~-=-
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9 
as similarity and contiguity disorders respectively 
(Jakobsen, 1956). The agrammatic patient demonstrates what 
Jakobsen would term a contiguity disorder. He noted the per-
son who experiences agrammaticism loses the ability to con-
trol syntactic elements in his speech. This loss of control 
results from the speaker's reduced ability to apply rules 
governing the relationships between words. Jakobsen postu-
lated that impairment of syntax extended to the use of gram-
matical morphemes. The impairment: 
Diminishes the extent and variety of sentences. 
The syntactical rules organizing words into higher 
units are lost ••• the ties of grammatical co-ord-
ination and subordination, whether concord or govern-
ment, are dissolved (Jakobsen, 1971, pp. 63-64). 
Jakobsen reported. that cert~in syntactic forms used 
in expression of particular grammatical relationships are 
not firmly established in the language of a speaker. He 
believed that all grammatical elements which express word 
relationships are not impaired to the same extent. Jakob-
son proposed a hierarchy of impairment. In this hierarchy 
of impairment of grammatical elements, "words endowed with 
purely grammatic functions, like conjunctions, prepositions, 
pronouns, and articles disappear first" (Jakobsen, 1971, 
p. 64). These forms drop out of speech as a result of brain 
damage incurred by the person who produces agrammatic utter-
ances. vvords that remain in speech are less dependent on 
grammatical contexts. 
,. 
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Syntax of the Agrammatic Speaker 
1: 
Studies of syntax have examined grammatical forms ~--~--; ---- _---
[j 
and constructions. Most studies have been conducted with 
r:-~---~~~ 
f ~ 
b ---
small groups or individual subjects. One analysis uses lcl~~~--q 
~--- ----·----
"'=== 
speech samples to obtain data on agrammatic syntax. ~--- --
Wagennar, Snow and Prins (1974), found that tech-
niques used to analyze spontaneous speech may be deficient. 
That is, items may be scored in a subjective, non-quantifiable 
manner. Analyses may fail to characterize the grammatic 
structure of aphasic speech and focus instead on other 
characteristics, such as phrase length, stress patterns, 
or lexical inventories (Wagennar, et al., , a., c::' .J.. ,;J I ...1 I • 
Other variables may influence the type of .information 
obtained by spontaneous speech sampling. The quality and 
quantity of aphasic speech may be influenced by the degree 
of ease the speaker feels in a particular setting. Barrie-
Blackley, e al. (1978), stated that "various character-
istics of the examiner or 'listener' may affect the fluency 
and grammatical complexity of language " The authors 
cautioned that "few conclusions can be drawn from the liter-
ature about the effects of this one variable" (Barrie-
Blackley, et al., 1978, p. 31). Similarly, physical set-
tings in which speech samples are obtained might influence 
content or amount of speech produced. Effects of different 
settings on the quantity and quality of verbal output have 
not been determined (Barrie-Blackley, et al., 1978). 
c====~~~~~~~~~~~~--~--=---==--------- ~-------
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Despite the possible negative interaction of speaker per-
ceptions, physical settings, and methodology, a small number 
of authors have explored the spontaneous speech of the 
aphasic population. 
Studies of syntax in spontaneous speech samples of 
agrammatic speakers have found reduced usage of connector 
words (Howes and Geshwind, 1962), as well as underrepresenta-
tion of pronouns and auxiliary verbs (Jones and Wepman, 1965). 
The Jones and Wepman data were collected from speech samples 
of subjects' responses to the Thematic Apperception Test 
(TAT) (Murray, 1938). The purpose of the TAT was "to stim-
ulate literary creativity and thereby evoke fantasies that 
reveal covert and unconscious complexes" (Murray, 1938, 
p. 503). A series of pictures was used to elicit conversa-
tion from a subject. Johnson, Darley, and Spriestersbach 
(1963)modifed the original purpose of the test battery. 
They discuss the TAT as a "speaking task" in which the sub-
ject must: 
• (talk about) what is happening at the moment 
in the pictured situation, what events have preceded 
those represented in the picture, and what the outcome 
of the story is to be (Johnson, et al., 1963, p. 205). 
The authors suggest that "every reasonable effort should be 
made to get a three minute sample of speaking" (Johnson, et 
al., 1963, p. 205). 
Goodglass, Gleason, Bernholtz, and Hyde (1972), 
analyzed grammar produced in conversational speech by one 
Broca type aphasic speaker. The study revealed that the 
fl 
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12 
agrammatic speaker used simple declarative sentences in the 
first person singular. The pronoun "I" was often omitted. 
Verbs generally were unmarked, and /s/ was omitted from 
plural forms. In a story completion task using the same 
subject, the authors found that the most prominent syntactic 
unit preserved was verb plus object. Similar to Howes and 
Geshwind's (1962) and Jones and Wepman's (1965) findings, 
auxiliary verbs and verb inflections were rarely produced. 
There was no consistent set of simplified grammatical rules . 
defining the speaker's grammar (Goodglass, et al., 1972) . 
It was hypothesized by Goodglass that the patient's 
grammar represented an effort to approximate his residual 
knowledge· of standard English (Goodglass, et al., 1972). 
The most stable constructions were verb pl~s particle (sit 
down) and verb plus object pronoun (get it). There was a 
tendency to revert to more frequent unmarked forms (e.g., 
come, drink, sit) thereby omitting verb and noun inflections 
of tense and person. Auxiliaries were also noted to be mis-
sing. These findings are similar to those of Goodglass and 
Mayer (1958), who noted the absence of subordinating and 
coordinating transformations (because, and), interrogative 
questions, and the use of simple constructions by agrammatic 
patients. 
Broca's aphasia is often associated with agrammatic 
speech (Benson (1967); Goodglass, et al. (1964)). Von Stock-
ert and Bader (1976) noted that subject-verb-object 
~ l 
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constructions are often transposed by the Broca aphasic 
speaker to subject-object-verb constructions. Von Stockert 
and Baderts aphasic subjects arranged material according to 
a logical lexical order as opposed to constructing normal 
grammatical sentences (Von Stockert and Bader,l976). 
Grammatical-Morphemes in Agrammatism 
Use of grammatical morphemes in agrammatism has also 
been examined. As previously mentioned, Goodglass, et al. 
(1972), noted an absence of grammatical morphemes in the 
speech of their agrammatic aphasic subject. The subject 
failed to mark the non-syllabic variants·of grammatical mor-
phemes. A non-syllabic variant is a morpheme which, when 
added to a word to indicate' tense or number, does not con-
stitute a syllable. These are the /s/, /z/, /t/, and /d/ 
sounds that are used to indicate plural, past and possessive 
relationships when they are added as a word suffix. 
Goodglass and Berko (1960) examined the manner in 
which aphasic subjects used the allomorphic variations of 
/z/, /s/, and /z/ as grammatical morphemes. They found that 
the order of difficulty of inflectional endings was based 
upon syllabic variances of the endings. A syllabic variant 
of a word is a morpheme which, when added to a word to ind-
icate tense or plural, constitutes a complete syllable (e.g., 
the suffix I z/). Goodglass and Berko's (1960) finding 
resembles that of Goodglass, et al. (1972). The authors 
agreed that syllabic varian·ts of grammatical morphemes are 
;' 
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14 
easier to produce than non-syllabic counterparts. 
DeVillers (1974) examined the use of grammatical 
morphemes in speech produced by an experimental group of 
eight agrammatic aphasic speakers and a control group of 
normal speakers. The experiment found no evidence to sup-
port Goodglass' (1968) findings that unstressed forms are 
more difficult to produce than stressed forms. The relation-
ship between syllabic stress and the presence or absence of 
grammatical morphemes is unclear. DeVillers' (1974) find-
ings indicated a hierarchy o·f difficulty that was consistent 
among aphasic subjects. The hierarchy listed eight gram-
matical morphemes in order of progressive difficulty. These 
are pro.gressi ve -ing; plural -s; contractible copula 
-'s, -'re; uncontractible copula is, are; articles a and the; 
past regular -d; past irregular; third person regular -s. 
The control group showed no agreement as to which forms were 
omitted. Factors contributing to agrammatism are not postu-
lated to be magnifications of difficulties encountered by 
normal speakers. 
In summary, agrammatism is characterized by the juxt-
aposition of one or two words to form expressive utterances 
(Goodglass, 1968). Noun inflections indicating plural and 
possessive are more likely to be expressed than are verb in-
flections (DeVillers, 1974). Agrammatism impairs a speak-
er's ability to express basic relationships between words 
(Luria, 1966). Speech output is sparse (Goodglass, Quadfasel, 
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and Timberlake (1964). The words produced are meaningful, 
but the flow and form of conventional English speech is im-
paired or absent. Agrammatism affects organization at the 
syntactic level (Goodglass, et al, 1972; Howes and Geshwind, 
1972; Jones and Wepman, 1965), with the preservation of 
word-finding abilities on the semantic level (Luria, 1966). 
Parag:J;"_ammatism 
Paragrammatism is a breakdown of the processes neces-
sary for formulation of semantic elements of sentences. It 
"involves not so much the reduction of grammatical organiza-
tion ••. " but rather production of "unacceptable sequences, 
confusions of verb tense, er~ors in pronoun case and gender, 
and incorrect choice of prepositions" (Goodglass, 1976, 
p. 238). Parts of speech used are appropriate in terms of 
syntactic categories; however,the semantic elements used 
are often inappropriate. 
Investigations have been conducted to specify the 
linguistic characteristics ofparagrammatism. Jakobson (1956) 
noted that paragrammatism is characterized by impairment of 
semantic abilities and preservation of syntactic abilities. 
Rate and fluency are unimpaired. Goodglass, et al. (1964), 
also noted a preservation of fluency. A great number of long 
phrases were produced in paragrammatic speech. 
Wepman and Jones (1964) noted "failure of explicit 
communication" and repetitiveness of speech forms. There 
was a failure to shift from an abstract frame of reference 
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to the corresponding verbal symbol. The speaker demon-
strates an appropriate use of syntax, but inadequate semantic 
use. His speech is "empty" (Goodglass, 1976). 
Marshall (1977) hypothesized that nouns are the most 
severely i~paired category in paragrammatism. Marshall 
explained this by citing other authors' findings that nouns 
are sparsely used. Howes and Geshwind (1964) explained the 
1mpa1rment of noun usage by suggesting that a sh1ft 1n the 
frequency of occurrence of numbers of nouns, pronouns, verbs, 
and adjectives is characteristic. These authors suggested 
that words which rarely occur in language or omitted. Mar-
shall (1977, p. 144) concluded from Howes and Geshwind's 
(1964) study that 
The appearance of a noun deficit could be no 
more than a reflection of the way in which members 
of particular syntactic classes are distributed in 
the word-frequency statistics. 
Thus, absence of many nouns could be explained by two factors: 
(1) omission of more infrequently used words; and (2) 
evidence of a frequency shift in word distribution (Marshall, 
1977). 
Sies (1974) noted that the failure to find the names 
desired for expression has sometimes been designated as 
anomia, i.e, without names. Anomia can be related to para-
grammatism. This relationship is defined in Wepman, Bock; 
Jones and Von Pelt's (1956) discussion of anomia. The 
authors stated: 
g ___ ------
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Subjects suffering this disorder are often found 
to speak freely, yet their speech conveys little informa-
tion because of their inability to use substantive 
words (Wepman, Bock, Jones and van Pelt, 1956, p. 468). 
Thus, anomia and paragrammatism can both be characterized as 
"empty" speech. 
Geshwind (1967) proposed the existence of two types 
of paragrammatism. In the first, "classic anomia", difficulty 
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or failure to respond, paraphasia, and/or circumlocution. In 
the second, spontaneous speech is normal; however, confronta-
tion naming, or naming upon request, is severely impaired. 
Buckingham and Kertesz' (1974) analysis of spontaneous 
speech samples revealed prof~se speech output with normal 
English phonemes, intonation, and often recoverable grammatical 
patterns. Neologism, occurring most frequently with verb 
'forms, functioned as nouns and content words. There was 
usually accompanying severe anomia. 
Speech sequences produced in paragrammatism contain 
grammatical forms of English; however, utterances lack mean-
ingful content due to a speaker's inability to find specific 
referent words (Jakobsen, 1956). Paragrammatism is character-
ized by appropriate production of syntactic structures of 
speech and inappropriate use of semantic elements of speech 
(Goodglass, 1976). 
Language Sampling Techniques 
Language sampling techniques have been in use for 
~~~~~~~~~~~~~=-=-~=-=-=--=---=---=-----~--------------=-=c-==cc-- --------------------
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almost half a century (Barrie-Blackley, Musselwhite and 
Register, 1978). The following section will discuss methods 
used to both quantify and qualify speech. These methods 
are based on language sampling. Many researchers have used 
language sampling techniques to obtain information about a 
subject's verbal expressive abilities (Lee, 1974; Tyack and 
Gottsleben, 1974; McCarthy, 1954). A review of the litera-
ture shows that language sampling techniques have been used 
almost exclusively with children (Barrie-Blackley, et al., 
1978) • 
Language Sampling 
Researchers (McCarthy, 1954; Templin, 1957; Johnson, 
Darley, Sprieste~sbach, 1963; Tyack and.Gotisleben, 1974) ~ 
have described language sampling techniques as a means of 
obtaining a sample which is representative of the subject's 
verbal expressive capabilities. Samples are obtained from 
a corpus of a minimum of ·so utterances (McCarthy, 1930). 
Utterances are elicited from the subject through presentation 
of pictures and objects. Stimulus items are discussed by 
the subject as he manipulates them and interacts with the 
examiner. The examiner's role is to facilitate the subject's 
speech by means of non-directive questions and statements 
(Lee, 1974; Tyack and Gottsleben, 1974). 
Tyack and Gottsleben (1974) suggest a"standard pro-
cedure" using pictures and open-ended statements to elicit a 
sample. If "standard procedure" cannot be followed, Tyack 
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and Gottsleben (1974, p. 5), suggest 
Using objects rather than pictures; asking direct 
questions; responding to the child's statements in a 
conversational manner; selecting pictures which 
present fewer elements. 
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In all cases, "the purpose of the sampling procedure is to 
collect sentences typical of a child's language, even if a 
standard procedure cannot be followed" (Tyack and Gottsleben, 
1974, . 5). 
Many techniques have been used to elicit, transcribe, 
and analyze language. It has been suggested that paucity of 
research on variables which affect clinical language sampling 
is the basic reason for lack of systematic sampling pro-
cedures (Musslewhite, 1975; Rochester, 1975). Inconsistency 
in sampling protocol has resulted in an inability to compare 
findings of studies using diverse sampling techniques. Barrie-
Blackley, et al. (1978), noted the importance of the examiner's 
awareness of variables involved in eliciting and analyzing 
language, so they can "systematically manipulate the vari-
ables and thereby derive representative meaningful results 
relating to specific clinical situations" (Barrie-Blackley, 
etal., 1978, p. 3). 
Methods used to transcribe speech samples may greatly 
influence findings.. Several persons (Lee, 1974; Tyack and 
Gottsleben, 1974; Crystal, Fletcher, and Garman, 1976) have 
developed specific rules for preparing transcripts. 
Lee (1974) and Tyack and Gottsleben (1974) noted the 
importance of recording examiner interactions with the client 
,. 
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during the period in which the speech sample is obtained. 
Contextual cues were regarded as essential for proper analysis 
of the sample. 
Another factor is the process of separating distinct 
utterances for analysis. This process is known as segmenta-
tion (Barrie-Blackley, et al., 1978). Segmentation of utter-
ances differs among language sampling and analysis techniques. 
Lee (1974) excluded all word groups that do not contain a 
subject-predicate relationship. Segmentation of the sample 
is based on "intonational cues" (Lee, 1974) • Lee cautions 
that a speaker may produce two sentences on one breath, or 
he may pause in mid-sentence. A transcriber "must not be 
bound by too rigid rules of incl'lidil;lg ev~rything on one 
breath or everything between pauses as a single, grammatic-
ally formulated utterance" (Lee, 1974, p. 69). Rules are 
also given for segmenting conjunctions. Lee placed no 
further constraints on the examiner regarding sample seg-
mentation. Others (Tyack and Gottsleben, 1974; McCarthy, 
1930; Templin, 1957), used the subject's intonation and 
pause patterns to define segments within the sample. John-
son (1974) employed T-units as a method of segmenting a 
sample. T-units (Hunt, 1965) are defined as "minimal term-
inable syntactic units with one main clause, plus all sub-
ordinate clauses attached to it" (Barrie-Blackley, et al., 
1978). Loban (1963) and Matz, Ispa, Granville, and Bond 
(1976), devised similar units to be used in segmentation. 
n--~----~-------·------
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Segmentation "is an extremely important issue because most 
of the linguistic measures applied to the sample are based 
on the occurrence of target structures relative to a set of 
discrete utterances .•. (Barrie-Blackley et al., 1978, 
p. 5). Segmentation allows use of several measures of gram-
mar based on the subject's speech production (Darley, 1964). 
Measures which can be obtained from a spontaneous speech 
sample are described below. 
Measures of Verbal Output 
This measure may be expressed as either mean length 
of utterance (MLU) or mean length of response (MLR) • Barrie-
Blackley, et al. (1978), contended that the MLU "apparently 
reflects variation in the method of language elicitation, 
distinguishing a 'response' from an 'utterance'" (Barrie-
Blackley, et al., 1978, p. 9). MLR is a tally of the number 
of words in the sample produced in response to specific 
stimuli divided by the number of sentences in the sample. 
This numerical value represents the average (mean) length of 
response present in the sample. The MLR measure, based on 
work by Nice (1925), was later adopted and modified by 
McCarthy (1930). 
McCarthy developed guidelines for determining when 
word groups, such as contractions, should be counted as 
single words. The guidelines specify that: 
Contractions of the subject and predicate like 
'it's' and 'you're' are counted as two words. Con-
tractions of the verb and the negative like 'can't' 
are counted as one word (Johnson, Darley and Spriesters-
bach, 1963, p. 168). 
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Rules for counting hyphenated words, compund nouns, verb 
auxiliaries, exclamations, and repetitions are also specified 
by McCarthy (1930). 
Other measures of verbal output which may be obtained 
from the speech sample are supplementary in nature (Darley, 
q---
1964). Measures include the mean of the five longest res-
ponses and the number of one word responses (Minifie, Darley, 
Sherman, 19o3). The former measure indicates tne sunject-''c:s,-----------
maximum output in the context of the sample {McCarthy, 1954). 
The latter measure represents a subject's minimum output 
{Minife, et al., 196 3) • IJ.'he numerical value of the minimum 
output measure decreases with increases in language ability 
(Darley, ·1964) • 
Measures of verbal output have been devised to des-
cribe a speaker's utterances in terms of linguistic complex-
ity or the mean number of words produced. The number of 
words produced can be divided into mean number of words 
uttered during sampling (MLU) and mean number of words uttered 
in response to specific stimuli (MLR) {Barrie-Blackley, et 
al., 1978). 
The mean numberofwords produced either as responses 
to specific stimuli or as general utterances during the col-
lection of the sample may be indicative of the number of words 
a subject is producing in his speech. As previously stated, 
-----
---- ----- -- ---
MLU differs from MLR only in that it differentiates between 
responses to stimuli and spontaneous verbal output. Measures 
of verbal output which pertain to MLR may also be used with MLU. 
--------- ----=--==--------=--=-c-- --- --- ----------~~--~~~~~ •. ~--
A different measure has been developed by Roger 
Brown (1973). Brown's procedure is called Mean Length of 
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Utterance-Morphemes (MLU-M). MLU-M measures syntax, rather 
than actual length of response. MLU-M is computed by 
tallying all words and morphemes in a sample and by dividing 
this figure by the number of utterances from which the mor-
phemes were counted. The extent of linguistic development 
is judged as a function of syntactic forms used in utterances 
produced. Changes in the complexity of language can be 
quantified through MLU-M. MLU-M is not an equivalent mea-
sure to MLU, since the former measure indicates some level 
of linguistic complexity and the latter measures spontaneous 
verbal output. 
A variety of techniques may be-used to qualify and 
quantify verbal output. The techniques discussed thus far 
involve finding the mean of either words (MLU; MLR), or 
morphemes (MLU-M) . Measures using words are not identical 
to measures using morphemes. The measures differ in the 
following ways: both MLR and MLU are measures of verbal 
output in words. MLU-M quantifies verbal output in terms 
of the linguistic complexity of the speaker's utterances. 
MLU-M is a more informative measure of verbal behavior than 
are HLU or MLR (Barrie-Blackley, et al., 1978). 
Measures of Grammaticality 
Measures other than MLU-M have been used to quantify 
verbal output. One such measure is the Structural Complexity 
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Score (SCS) (Templin, 1957). The SCS was developed from 
work done by Williams (1937). Williams assigned various ~- ---
weights to different sentence types. A score of zero 
indicated that the sentence was unintelligible; a score of ~ l 
~,=------_-_-----=----_--= 
one indicated a simple sentence; a score of two indicated a ~ --
compound sentence; a score of three indicated a complex sen-
tence and a score of four indicated a compound-complex sen-
tence. Templin (1957) used the weights devised by Williams 
(1937) in conjunction with the McCarthy-Davis outline of 
rules for classification. Rules for classification of sen-
tence structure were developed in 1930 by McCarthy and later 
moditied by Davis (1937). The 
·analyzes the speech of a subject in terms of types of. com-
plete sentences and incomplete utterances that are produced. 
Application of the Williams weighting system to the 
.t<lcCarthy-Davis classification of sentence structure yields 
a measure of both the completeness of the subject's utter-
ances and the grammatical complexity of the speech sample. 
This measure is termed the Structural Complexity Score 
(Templin, 1954). 
Templin's SCS has been found to be less effective 
as a measure of expressive language than MLR and its support-
ing measures of verbal output (Templin, 1977; Darley and 
Moll, 1960). MLR and SCS are not considered measures of 
sufficient sensitivity to monitor developmental changes 
occurring in the morphology and syntax of a speaker (Miner, 
1969; Minnifie, Darley, and Sherman, 1963). 
Another attempt to describe grammatical rules used 
during sentence generation was discussed by Miner (1969). 
Miner and others (Barlow and Miner, 1969; Sharf, 1972; 
25 
Longhurst and Grubb, 1974), have used the Length Complexity 
Index (LCI) to analyze sentence length and complexity 
according to a numerical weighting system. Miner (1969, 
p. 225) described the LCI as "a linguistic measure designed 
to make a composite analysis of sentence length and sentence 
complexity." The LCI combines principles of MLR and SCS 
techniques. The LCI score is the total number of points re-
ceived for production of noun phrases and verb phrases, plus 
additional points for sentence construction divided by the 
.number of sentences in the sample. Forms classified using 
·this technique are nouns, modifiers, articles, plurals, 
possessives, auxiliaries, present participles, verbs, and 
proverbs (moda.ls) . Interrogative and negative constructions 
are also classified. Each form or construction present is 
assigned a weighted point value. 
LCI is a more sensitive measure of differences be-
tween samples than IYILR (Longhurst and Grubb, 197 4) . The 
LCI score quantifies information regarding sentence length 
and complexity, Miner (1969) indicated that both qualitative 
and quantitative information obtained from LCI is useful for 
intra- or inter-group comparisons. "The numeric procedure 
may be employed as a pre- and post-test of developmental 
changes occurring as a result of maturation and therapy" 
t-: H----
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(Miner, 1969, p. 237). Linguistic analysis of the sample 
specifies the types of generative rules present in the sub-
ject's speech and the frequency with which rules occur (Miner, 
1969). 
Lee (1974) proposed a system to classify the linguis-
tic complexity of sentences. The system is called Develop-
mental Sentence Scoring (DSS). DSS is a weighted scoring 
system in which selected forms and sentence constructions 
receive point values. The total point value assigned to a 
sample divided by the total number of sentences is indicative 
of a particular developmental level (Lee, 1974). 
The 
categorized in te.rm~ of the.presen9e or absence of forms and 
constructions. Tyack and Gottsleben (1914) based their 
analysis of language samples on the number and type of forms 
and constructions present at a given development level. The 
linguistic level of a subject is determined through use of 
~1LU-M. 
Information provided by MLU and MLU-M can be used to 
obtain a ratio of the number o~ morphemes present in the 
entire speech sample. Tyack and Gottsleben (1974) call this 
the word-morpheme mean (WMM) • The WMM is the basis for 
assignment of the child to a particular linguistic level. 
The linguistic level is used for determining which forms 
and constructions should appear in a subject's speech. All 
forms in the sample are categorized as pronouns, prepositions, 
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demonstratives, possessive markers, articles, plurals, loca-
tives, conjunctions, medals, particles, copula, or verb 
tense. All constructions are categorized as noun phrases, 
verb phrases, verb phrases with noun phrases; noun phrases 
plus verb phrases with noun phrases; noun phrases with a 
copula and a noun/adjective; or unclassifiable constructions. 
The presence of complex sentences, negation, and questions 
is also noted. The sample is anlyzed in terms of correct/ 
incorrect use, or absence of forms and constructions in 
contexts where their occurrence is obligatory by standards 
of adult English. Results of analysis determine the lin-
guistic complexi t~7 of the 
Adult Language Sampling 
Many studies have involved sampling the spontaneous 
speech of children; however, few investigations of adult 
speech have been performed. Most of the data on the speech 
of aphasic adults have been collected by means other than 
language sampling. 
In an early investigation by Goodglass and Mayer 
(1958), a word count was conducted to categorize forms used 
by patients with agrammatism. Several experimenters have 
obtained information on sentence completion and repetition 
tasks (Goodglass and Bergo, 1960; Goodglass, 1968; Goodglass, 
Fodor and Schulhoff, 1967). Goodglass, Gleason, Bernholz 
and Hyde (1972) developed a story completion task in which 
two or three sentences were presented to their subjects. 
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Similar to sentence completion tasks, the subject was ex-
pected to produce a highly predictable target phrase. A 
limited sample of spontaneous speech obtained during free 
conversation was also obtained. No parameters for obtain-
ing the sample were discussed. 
In a study that more closely resembed spontaneous 
speech sampling techniques employed with children, Goodglass, 
Quadfasel, and Timberlake (1964) elicited utterances from 
aphasic adults through structured conversations and ten 
minutes of "free conversation" with "minimal guidance from 
the examiner" (Goodglass, Quadfasel, and Timberlake, 1964, 
p. 37). As in other studies (Goodglass, ~-~- ..,, 107'). ~\,.. '-4..&..•1 ..... ..,,_, 
Wagennar, Snow, and Prins, 19i5 )_, no specific -information 
on methods of analysis of data or stimuli used to elicit· 
speech was provided. 
The paucity of literature available in the area of 
adult language sampling suggests the need for development 
and description of methods of obtain and to analyze adult 
speech. 
In summary, spontaneous speech sampling can provide 
the examiner with a descriptive analysis of the grammatical 
forms and constructions a subject produces (Lee, 1974; 
Tyack and Gottsleben, 1974; Goodglass, Quadfasel, and 
Timberlake, 1964). The sample also provides a quantitative 
measure of the linguistic complexity of utterances a subject 
produces. This measure is obtained through calculating a 
~.; 
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ratio of words to morphemes (Tyack and Gottsleben, 1974). 
Subjects can be compared to one another on the basis of the 
linguistic complexity measure (Tyack and Gottsleben, 1974; 
Lee, 1974; Miner, 1969). Measures of linguistic complexity 
such as LCI, WMM, and MLU-M assign a numerical value to a 
subject's speech (Miner, 1969; Brown, 1973; Tyack and Gotts-
leben, 1974). 
The spontaneous speech sample may also provide qual-
itative evaluation of the verbal expressive abilities of a 
speaker (Miner, 1969). Spontaneous speech samples have 
been used infrequently in the adult aphasic population. No 
standardized method for obtaining speech samples from this 
population exists. Quantitative measures, such.~s LCI, 
WMM, and MLU-M, have not been used in obtaining aphasic speech 
samples. Application of such measures might quantify and 
qualify aphasic speech. The numerical value obtained from 
analysis of the speech samples might provide an index for 
measuring the extent of the linguistic deficit of the speaker. 
Standardized Tests 
~ method which has been used to provide information 
about aphasic speech is the standardized test. Information 
describing the language abilities of a speaker can be ob-
tained through the administration, scoring, and interpreta-
tion of a standardized test. The purpose of an aphasia test 
battery is to obtain information about language skills, so 
that a treatment program can be designed and implemented 
(Porch, 196 7) . 
~ .. 
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Several tests have been developed to assess the com-
municative abilities of aphasic adults (Schuell, 1965; Porch, 
1967; Goodglass and Kaplin, 1972). These tests assess a 
patient's performance in several language areas. Ideally, 
a range of difficulty within each area is provided. Porch 
claimed that: 
Since there have been no detailed models explain-
H-fl- - _: __ ---
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peripheral reception of a stimulus to the peripheral 
expression of a response, testing has been aimed at 
the modalities rather than at specific subprocesses 
(Porch, 1967, p. 2). 
Response modalities may be oral, gestural, or graphic. The 
reason modalities, rather than specific sub-processes have 
been tested, is that modalities are the observable aspects 
of language (Porch, 1967). 
Task selection remains fairly constant throughout 
various ·test batteries. Emphasis of particular test bat-
teries may be placed on different modalities. A modality 
may be emphasized in the test battery by employing a greater 
number of tasks in that particular modality. Emphasis may 
be placed on specific areas of communication by incorporating 
tasks of varying difficulty within a modality. Porch stated 
that "the primary concern is whether or not the task requires 
the patient to use the modality under consideration .. (Porch, 
1967, p. 2). 
Although particular tasks are designed to measure a --------
subject's responses in one modality, many factors may inter-
act to enable the subject to produce a response. Porch 
(1967, p. 2) stated 
In all cases, a task must sample three modal-
ities: the input modality for receiving instruc-
tions, the input modality used while carrying out 
the task, and the output modality necessary for 
carrying out the task. 
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One problem encountered in designing an aphasia test 
battery is how to assess accurately which modality each item 
on the test is measuring. In order to accurately assess a 
i! 
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message to the brain, as well as the modalities used to 
process the incoming information, must be specified. The 
specification of these modalities can be made through stand-
ardization of test administration (Porch, 1967) • The use of 
a standardized format not only should provide a means of 
accounting for the modalities tapped by a specific task, but 
also an easily understood and readily interpretable means of 
communicating information about the individual's performance 
to other parties (~orch, 1967). 
Several problems have been encountered in attempting 
to interpret the results of different aphasia examinations. 
Many tests are not easily·compared to each other as they use 
different standards of assessment. No uniformity exists 
among tests; therefore, data are not easily reproduced or 
interpreted (Porch, 1967). 
Another problem is that of scoring. Scoring must be 
sensitive enough to describe the subject's responses to the 
test items and consistent enough to be highly reliable 
-
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{Porch, 1967). Adequate standards which assure consistency 
and sufficient description of the response within these 
parameters must be established if a scoring system is to 
be useful (Porch, 1967). 
Several scoring systems have been used in aphasia 
testing. They_include descriptive, plus-minus, rating scales, 
and category scales. Porch (1967, p. 4) stated, "Empirical 
findings suggest that each method has its strong and weak 
points." 
Descriptive methods rely upon the skill of the exam-
iner to describe the response of the subject to a stimulus 
(Porch, 1967), These methods require tha.t the exc.l!liner record 
in detail the responses and reactions of a subject to a given 
stimuli. Porch (1967) described these methods as "mechan-
ically cumbersome", as much time and attention is spent on 
recording and interpreting the subject's responses. If 
descriptive methods are used skillfully, a great deal of 
information about the responses of the subject can be ob-
tained. The descriptive scoring method places few restric-
tions on the examiner. This is not a standardized method, 
and makes comparison of one subject to another difficult 
(Porch, 1967). 
The plus-minus scoring system is a bi-modal scoring 
system. It is an easy method to use; however, information 
obtained lacks detail and is often insufficient in providing 
an adequate description of the subject's response (Porch, 1967). 
~ ' 
K----
i ~ 
~ 
fi 
~~~-­
p 
;: 
------ -----------
33 
A rating scale is a subjective, value-oriented 
ordering of responses based upon the approximation of a 
response to the target or normal response (Porch, 1967). ~ ..... 
This method evaluates not only the target response, but also 
the subject's behavior while he is completing the task. 
Porch (1967, p. 5) stated that: 
The use of the rating scale recognizes a kind of 
"~------------~c_QntiQuum__o~ommunic_a~JJLe adeguacy.~,~o~n~e~p~o~i=n~t=-==of ________________________ ~ 
which the tester assigns to each response. 
A disadvantage of using a rating scale is that the categories 
used to rate responses may be vaguely defined (Porch, 1967). 
Since categories allow a degree of subjectivity, the results 
from those obtained hu 
-.J. 
a.second ~xaminer (Porch, 1967). 
Category scales are hierarchical orderings of "steps 
which represent relative levels of adequacy rather than 
specific characteristics" (Porchj 1967, p. 6). Category 
scales are more specific than rating scales in their delin-
eation of scoring parameters. They are less ambiguous 
and more descriptive than rating scales. Response character-
istics are assessed on a continuum in the category scale. 
The continuum steps represent a progression through degrees 
of the extent of involvement of the aphasia (Porch, 1967). 
The scales enable the examiner to identify behaviors charac-
terizing a particular response. Categorization of response 
behaviors contributes to more effective inter-scorer agree-
ment. Porch believed that the characteristics of a category 
y------~-----=-==~~=c~.=---=·····=--=-c .... - - ----------
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scale easily lend themselves to description of a response in 
gestural, graphic, and verbal modalities (Porch, 1967). 
The category scale is useful in quantifying the 
behaviors of a subject; however, it fails to qualify the 
subject's responses (Porch, 1971). None of the scoring 
systems mentioned both quantifies and qualifies the res-
ponses and behaviors of the aphasic adult (Porch, 1971). 
Clinician observations regarding the responses of the subject 
are not always reflected in the scores of the procedures 
described above (Porch, 1967). Porch (1967, 1971), felt 
that a system which both qualified and quantified the sub-
ject's behaviors through use of n~~erical scoring procedures 
would be a useful tool ~n- aphasia testing. 
The Porch Index of Communicative Ability 
Porch designed and developed a multi-dimensional 
scoring system. This scoring system both quantified and 
qualified the responses of Porch's subjects. The scoring 
framework incorporated elements from descriptive scoring 
systems (Head, 1926; Weisenburg and McBride, 1935; Goldstein, 
1948), pass-fail scoring systems, and rating scales (Hecaen 
and Angelergues, 1964; Goodglass, Quadfasel, and Timberlake, 
1964). Porch commented that "existing scoring methods do 
not always adequately describe the nature of the response" 
which the aphasic person produces (Porch, 1967, p. 8). 
The Porch Index of Communicative Ability (PICA) is 
a battery which was developed to "fill the pressing need for 
~--
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a tool which could sensitively and reliably quantify the 
patient's ability to communicate (Porch, 1967, p. 11). The 
primary function of the PICA is "to assess and quantify 
certain verbal, gestural, and graphic abilities" (Porch, 
1973, p. 1). It enables the examiner to measure change and 
compare performances (Porch, 1971). 
The PICA battery consists of 18 subtests which ex-
amine the patient's skills in verbal, gestural, and graphic 
modalities (see Table I). Skills are examined at varying 
levels of difficulty in each modality. Each subtest uses 
the same ten stimulus items. In a standard administration, 
the subtests are administered in a fixed order and directions 
a~e given in a set format. The fixed order of subte~t pres-
entation progresses from most to least difficult. This 
ordering reduces the effects of immediate recall by initially 
requiring the patient to supply all the information about the 
objects. Because less information is required from the 
patient as the test proceeds, successive tasks are less 
fatiguing. He is motivated to continue through his increas-
ing number of successes (Porch, 1967). 
All responses are recorded through the numerical 
representations of the scoring system on a single score sheet. 
Each item is represented as a score between 1 and 16 accord-
ing to five response behaviors (see Table II) . 
The five response behaviors include: 
g=~ === 
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Subtest 
TABLE I 
TASK DESCRIPTION OF THE PICA SUBTESTS 
Modality 
Verbal 
Purpose 
Formulation of complete, spontaneous sentences 
or groups of sentences about the function of 
test objects 
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II Demonstration of function of text objects through 
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Gestural 
Ill 
IV 
v 
YJ 
VII 
VIII 
IX 
X 
XI 
XII 
A 
B 
c 
D 
E 
F 
Gestural 
Verbal 
Gestural 
Gestural 
Gestural 
Gestural 
Verbal 
Gestural 
Gestural 
Verbal 
Graphic 
Graphic 
Graphic 
Graphic 
Graphic 
Graphic 
Demonstration of function of test objects through 
pantomime with tactile cue 
Confrontation naming 
Following simple printed instructions. Reading 
cards and placing them in a specific spatial 
relationship to the ?bject whose function Is given 
Pointing to objects in response to verbal des-
cription of an object~s function 
Reading printed cards and placing them in spec-
ific positions in relation to the object named 
Matching pictures with objects 
Sentence completion 
Pointing to named objects 
Matching identical objects 
Imitation of single words 
Written sentence formulation 
Written confrontation naming 
Writing words to dictation 
Writing words to dictation'withspelling cues 
s.upp l i ed 
\.Jord copying 
Figure copying 
Score 
16 
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TABLE II 
THE PICA CATEGORIES FOR SCORING RESPONSES 
Category 
Complex 
Dimensional Characeristics 
Accurate, responsive, complex, prompt, 
efficient 
:: 
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14 
13 
, ... 
IL. 
11 
10 
9 
8 
7 
6 
5 
4 
3 
2 
Distorted 
Complete-Delayed 
incomplete 
Incomplete-Delayed 
Corrected 
Repeated 
Cued 
Related 
Error 
Intelligible 
Unintelligible 
Minimal 
Attention 
No Response 
efficient 
Accurate, responsive, complete or 
complex prompt, distorted 
Accurate, responsive, complete or 
complex, delayed 
Accurate, responsive, incomplete, prompt 
Accurate, responsive, incomplete, delayed. 
Accurate, self-corrected 
Accurate, after instructions are repeated 
Accurate, after cue is given 
Inaccurate, almost accurate 
Inaccurate attempt at the task item 
Comprehens i b 1 e but not an attempt at 
the task item 
Incomprehensible but differentiated 
Incomprehensible and undifferentiated 
No response, but patient attends to 
the tester 
No response, no awareness of task 
~~~~=~====~~-=~-=~~~~ ~"-C~C:C-~~=~~=~~~=---=--=-=~ ~-~-_-_ ~-~-~~~-~-~~--=-~c-=-~=--~=~--~ =~~ - --~ 
Accuracy: the degree of correctness or rightness 
of the response 
Responsiven·ess: the ease with which a response 
is elicited, especially in terms of how much 
information the patient requires to complete 
the task 
Completeness: the degree to which the patient 
carries out the task in its entirety 
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Promptness: the presence or absence of significant 
delay in making a response 
Efficiency: the degree of facility the patient 
demonstrates in performing the motoric aspects 
of the response 
~.:.:_ --=--~ q-----
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Not all five dimensions are used in every numerical 
level of the scale, since the only information needed is 
that which describes the communicative effectiveness of the 
response (Porch, 1967). Thus, if a response was unintel-
ligible, one need not know that it was also delayed (Porch, 
1967). 
The benefit of the multi-dimensional scoring system 
is that it supplies important information about the strategies 
by which a patient communicates his response (Porch, 1971). 
"The clinical features of the patient's behavior are quan-
tified and affect the test means" (Porch, 1971, p. 790). 
For this reason, changes in the patient's behavior are ref-
lected in the test scores. Other test batteries do not in-
corporate this behavioral dimension into their scoring 
systems. 
A preliminary evaluation of this scoring system 
(Porch, 1971) revealed that only a few items in the battery 
allowed for subjective variation in scoring. Porch reported 
that if differences in scoring did occur, they were "often 
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small enough to have little effect on the subtest mean" 
(Porch, 1971, p. 791). Porch (1967, p. 48) commented that: 
The PICA appears to be a tool with good potential 
for quantifying the communicative ability of a patient 
or a population. Through its use the relative abilities 
of an experimental group may be specified and compared 
with other groups, thus making research findings more 
meaningful. · 
Some problems with the statistical manipulations 
the literature. The statistical validity of using parametric 
statistics (statistical tests designed for use with normal 
curves) with unproven data was questioned (Prescott and 
McNeil, 1973). Silverman (1974) questioned whether the mean 
scores of subtests were indicative of patient performance. 
The issue of interpretation of mean scores was also raised 
(VanDemark, 1974). A later study (Duffy and Dale, 1977) 
noted that the PICA is an ordinal scale which is used as an 
interval scale in the statistical manipulations which are 
performed during the scoring. The Duffy work demonstrated 
that the use of the ordinal scale PICA ratings for interval 
scale statistical manipulations does not negatively affect 
results obtained on the PICA. The authors pointed out that 
the use of interval level statistics with the PICA is help-
ful for " .• intra- and inter-subject comparisons, sub-
test comparisons, making prognostic statements, and evalua-
tion of the effectiveness of therapy" (Duffy and Dale, 1977, 
p. 293) 0 
~-
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Although many questions have been raised about the 
validity of the PICA, it appears that it is a tool which 
enables the examiner to describe a subject's behaviors along 
many parameters through the use of a single numerical value 
score. Through use of the numerical scoring system, the 
performance of a subject can be compared to the performance 
of a normative sample group. This comparison allows assign-
ment of a percentile score. The percentile score is 
indicative of the subject's performance on the test as com-
pared with the sample group. Through the use of the PICA 
scoring system, we have the ability to measure an individ-
ual:s performance (Porch, 1967). 
The speech of the individua·l experi.encing aphasia 
can be quantified and qualified through the use of several 
techniques. The multi-dimensional scoring system of the 
PICA (Porch, 1967) provides the examiner with the ability to 
quantify and qualify the output of the subject in the verbal, 
as well asother modalities. Verbal output can also be quan-
tified through use of the MLU-M procedure (Brown, 1973). 
The MLU-M procedure also allows one to qualify the speech 
sample in terms of its linguistic complexity. More specific 
qualification of the speech sample may be attained by con-
ducting a language analysis of the speech output in terms of 
the forms and constructions that are produced by the speaker. 
The language sampling and analysis techniques proposed by 
Tyack and Gottsleben (1974) enable the examiner to both 
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quantify and qualify the verbal output of a speaker. Both 
the speech sampling and the standardized test procedures 
provide the examiner with means to qualify and quantify the 
verbal output of a speaker. 
In summary, two groups of aphasic individuals have 
been discussed in the literature. The groups have been 
differentiated into agrammatic and paragrammatic on the 
basis of their expressive speech. Differentiation of these 
two groups can be accomplished through evaluation of language. 
One such evaluation is an assessment of the grammatical forms 
used by each population in their spontaneous speech (Good-
glass, 1976; DeVillers, Few studies have --.1.. .... _,, .... cH..: 1.-UO..l..l..}! 
quantifie.d the grammatic •forms and constructions of the 
aphasic subjects. These studies have been limited not only 
in number, but also in the numbers of subjects which have 
been used for each investigation. 
Techniques have been developed to sample the spon-
taneous speech of subjects. These techniques are effective 
in identifying forms and constructions in a sample. Tyack 
and Gottsleben (1974) used a language sampling technique 
which assigned a linguistic level to the speaker on the 
basis of the number of morphemes produced in ratio comparison 
to the number of words uttered. This technique has been 
adapted for use in the present study. 
Another method of quantifying aphasic speech is 
through administration of a specific battery of tasks designed 
§ __ _ 
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to assess verbal language competence. The Porch Index of 
Communicative Ability (PICA) (Porch, 1967), is one such 
test battery. The expressive language subtests in the PICA 
assess verbal competence on four different levels of complex-
ity: sentence formulation, confrontation object naming, 
sentence completion, and single word repetition. These 
levels of complexity are assessed on four subtests of the 
PICA battery. The subscores from each test can be averaged 
to obtain a verbal performance subscore. This is a quanti-
tative representation of the overall verbal ability of the 
subject. Thus, a subject's verbal expressive ability can be 
described in terms of forms and constructions present or 
absent in his spontaneous speech and also according to over-
all verbal expressive ability as measured by the PICA. 
Speech samples have been used to describe the verbal 
output of aphasic persons. Speech characteristics of per-
sons experiencing aphasia have been found to differentiate 
the aphasic population into two distinct groups (Benson, 
1967; Goodglass, Quadfasel, and Timberlake, 1964). One 
group exhibits poor syntactic production and relatively good 
control of semantic forms. The speakers are agrammatic. The 
other group has speech characterized by good syntax and poor 
control of specific semantic items. This group of aphasic 
speakers is paragrammatic. The verbal performance of 
aphasic speakers may be quantified by speech sampling tech-
niques or through administration of a standardized test 
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battery, such as the PICA. No research has explored 
the relationships between language sampling and PICA verbal 
subtests. 
Li. ------ -- -
Considering the information obtained on aphasic !l- ---- ----n----,_ 
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speech syndromes, the question can be posed: is there a ~ 
relationship between the type of forms and constructions 
present in the spontaneous speech of aphasic patients and 
their measured performance on any or all of the verbal sub-
test scores of the PICA? More specifically, is there a cor-
relation between the Word Morpheme Mean (WMM) measure of 
linguistic complexity and the PICA verbal subtests? Do any 
individual PICA verbal subtests correlate with the V~1? 
Does the PICA verbal-percentile score correlate with the 
WMM? 
The purpose of this study is to investigate the 
relationship between the linguistic complexity of the 
aphasic speaker as measured by word morpheme means obtained 
from a spontaneous speech sample, and speakers' scores on 
the four verbal subtests of the PICA. Statistical correla-
tions will be employed to investigate the possible relation-
ships. 
'-'--- ---------
Chapter II 
METHODS AND PROCEDURES 
The Subjects 
Ten aphasic adults (four males and six females) 
served as subjects for this study. All subjects were 
aphasic as a result of thrombo-embolic cerebrovascular 
accident (CVA). Localization of the damage was confined to 
the left cerebral hemisphere. All subjects were monolingual 
English speaking with a minimum educational level of high 
school graduate.· Subjects were obtained through the Sac-
ramento Easter Seal Society Speech and Language Center and 
through the University of the Pacific Speech, Hearing, and 
Language Center. The age range of the subjects was from 
54 years to 76 years. The mean age of the subjects was 67.8 
years (S.D.=6.71). The mean age for females was 70.23 years 
(S.D.=6.15) and 65.0 years (S.D.=7.39) for males. All ages 
were reported to the nearest birthday. 
Prior to the inclusion in this study, each subject's 
communicative abilities were assessed on the Porch Index of 
Communicative Ability (PICA) (Porch, 1967). All subjects 
had overall communicative abilities above the 50th percentile 
according to PICA results when subjects were compared to 
Porch's (1967) normative sample of 280 adults with left 
44 
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hemisphere damage. No subject included in this study 
experienced apraxia or dysarthria. 
Each subject was required to have a hearing test. 
Pure tone averages (PTA) were obtained for all subjects. 
The PTA is defined by r1artin (1974) as "the average of the 
hearing threshold levels at frequencies 500, 1000, and 2000 
Hz for each ear as obtained on a pure tone hearing test" 
~~ 
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1-1art1n, r974, p. 119). These tliree aud1ometric-frequencre~scc---------
"are the most important for the understanding of speech" 
(Davis, 1970, p. 254). For this reason, subjects with 
PTA's up to 55 dB (ISO) (moderate hearing losses) in the 
poorer ear were accepted for this study. 
Equipment· 
A portable Maico MA 19 audiometer was used to obtain 
pure tone air conduction thresholds for each subject. All 
utterances of both subject and examiner were recorded on a 
Realistic CTR-24 tape recorder. A PICA test kit (Porch, 
1967) and score form were required for each subject. Devel-
opmental Language Materials (DLM) posters (numbers p225-l, 
p225-5, p223-l, p223-5, p223-8, p223-ll, and p223-12) were 
used to elicit speech during language sampling procedures. 
Posters were enlarged photographs of adults and children in 
various situations. 
Procedures 
Tasks were administered in a room familiar to the 
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subject. Subjects were seen individually ;for task presenta-
tion. All verbal tasks were tape recorded. The examiner 
was seated on the subject's right during task administration. 
The following format was followed during administration: 
1. The four verbal subtests of the PICA were ad-
ministered in standard form. Subtests were 
presented in the same order of appearance as 
dur~ng standard administration of the PICA. 
2. Subjects were presented with a series of 12 x 24 
Developmental Language Materials (DLM) posters. 
Posters were presented to the subjects in random 
order. Subjects were asked to tell the examiner 
about what they .saw in every ·picture.. Instruc-
tions used to elicit langu~ge during this- period 
were "tell me about what you see"; "Tell me 
what's happening here (in this picture)"; "Tell 
me more"; and "What else?". A minimum of fifty 
utterances were elicited from each speaker. 
Scoring Responses 
Following collection of the data, utterances obtained 
from each subject's spontaneous speech sample.were trans-
cribed from the tapes and numbered sequentially. The first 
fifty utterances of each sample were analyzed according to 
Tyack and Gottsleben's (1974) instructions for obtaining a 
word morpheme mean (~rn) (see Appendix A) . The following 
modifications of Tyack and Gottsleben's (1974) format were 
n--
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made in WMM calculations for this study: 
1. One-word-one-morpheme utterances were included 
in this sample. 
2. The interjections "no~, "yes", and "uh" were 
counted the first time they occurred in the 
sample, but subsequent occurrences were not 
counted. 
1. The total number of words in the sample is 
determined. 
2. The total number of morphemes in the sample is 
determined. 
3. The total number of words per sentence is cal-
culated by dividing the total number of words 
by the total number of sentences (50). 
4. The total number of morphemes per sentence is 
calculated by dividing the total numberof mor-
phemes by the total number of sentences (50). 
5. The average of the mean number of morphemes per 
sentence and the mean number of words per sentence 
is calculated by adding the two means and divid-
ing by two. This average provides the WMM. 
The data obtained on each of the four PICA subtests were 
scored from tape recordings in the standard manner (Porch, 
1967). Analysis yielded a mean subtest score for each of 
the four subtests and an overall verbal score. The overall 
i: 
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verbal score represented the mean of a subject's verbal 
subtest scores. 
Reliability Measures 
Subtest means were obtained for each subject on the 
PICA verbal subtests I, IV, IX, and XII. Forty subtest 
means were obtained (four subtests x ten subjects) . An 
tape recordings of the original test sessions. Subtest 
means calculated by the two scorers were compared after each 
scorer independently rated the subjects. Ninety-five percent 
of the subtest means rated_ by one scorer were within • 5 of 
the same subtest means as rated by the. second scorer. 
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RESULTS AND DISCUSSION 
This study examined the relationship between two 
as ects of oral communication: linquistic complexity and 
verbal ability. Two measures were used to explore this 
relationship: PICA verbal subtests and a word-morpheme 
mean (WMM) calculated from a spontaneous speech sample. 
Linguistic complexity, as measured by the ratio of words to 
morphemes in spontaneous speech, .was compared to scores 
obtained on four differeni PICA subtes~s of verbal ability .. 
Subtest tasks were as follows: . 
Subtest I Sentence formulation 
Subtest IV Confrontation object naming 
Subtest IX Sentence completion 
Subtest XII Single word repetition 
Mean scores for each subtest were obtained for every 
subject. Additionally, a verbal expressive ability mean 
score, representing performance of a subject on all verbal 
subtests, was calculated for each subject. Percentile 
rankings were assigned to verbal expressive ability mean 
scores basedonPorch's (1967) data. These data are shown 
in Table III. 
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SUl-1MARY OF INDIVIDUAL SUBJECT'S PERFORMANCE fj---------R 
ON PICA VERBAL AND WMM MEASURES b--iO 
~ 
PICA WMM 
---rv -Totals I IX XII 
Subject ~ raw I %1 raw I %1 ra_wj % raw % raw 
1 88 14.35 85 12.6 99 15.0 95 14.8 99 15.0 8.84 
2 79 14.01 90 13. 1 75 13.6 90 14.4 90 14.9 7.71 
3 55 ' 12.20 60 9.1 65 13. 1 70 12.8 60 13.8 3.00 
- --
4 73 13.67 70 11. 1 90 14.6 90 14.2 85 14.8 7.63 
5 70 13.. 45 99 14.4 60 12.7 70 12.9 60 13.8 7.66 
6 72 13.60 80 12.2 90 14.]' 75 13.0 75 14.5 6;01 
7 72 13.57 so 12.1 90 14.6 75 13.0 80 1.4.6 9. 18 
8 70 13.45 75 11.6 75 13.5 85 14.0 80 14.7 2.72 
-
9 55 12.25 60 9.0 65 13.0 70 12.4 80 14.6 7.10 
10 50 11.23 60 9.9 50 10.7 60 11.6 50 12.7 3.95 
" 
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--
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The word-morpheme mean was calculated from the 
number of words and morphemes produced by each subject on a 
50 utterance language sample. 
The collective performance of all ten subjects was 
examined for all verbal measures. Group mean performance 
scores for the WMM and PICA verbal subtests are shown in 
Table IV. Standard deviation and range of scores for the 
displayed in Tables V and VI. 
Data obtained from each subject's PICA verbal sub-
tests and language sample were analyzed by linear regression 
analysis. Results of the analysis are shown in Tables VII 
and VIII. The correlation between the raw score for PICA 
Subtest I and the WMM wa·s • 52. · Raw scores obtained from 
PICA subtest IV also showed a correlation of .52 with the 
~v.M.M. Raw scores from PICA Subtest IX correlated • 32 with 
subjects' WMM scores. The correlation between raw scores on 
PICA Subtest XII and the WMM was .50, and .60 between average 
verbal modality performance and WMM scores. 
The correlation between the percentile score for 
PICA Subtest I and the WMM was .55. On PICA Subtest IV, the 
correlation with the WMM was .53. The correlation between 
PICA percentile scores for Subtest IX and the WMM was .38, 
and the correlation between percentile scores for Subtest 
XII and the WMM was .56. The verbal percentile score cor-
relation with the~~ was .61. The percentile and raw 
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PERFORMANCE 
MEASURES 
WMM 
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raw % raw % r aw % raw 
13.5 60 13.3 60 14 .3 67 13.27 6.40 
I IV I 
% raw % 
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WMM 
2.86 
r. fj 
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i i v 
% raw % 
HIGH 
99 14.4 99 
LOW 
60 9.0 50 
I 
TABLE VI 
SU.r-ll1ARY OF RANGE OF SCORES 
ON VERBAL MEASURES 
PICA 
iX XII Total 
raw % raw % raw % raw 
15.0 95 14.8 99 15.0 88 14.35 
10.7 60 11.6 50 12.7 50 I 1.23 
I I I I . I 
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PICA 
Verbal Total 
Subtest 
Subtes t IV 
Subtest IX 
Subtest XII 
;'•p = . 05 
TABLE VII 
SUMMARY OF RESULTS OF LINEAR 
REGRESSION ANALYSIS OF RAW SCORES 
55 
CORRELATION WITH WMM 
• 60;'; 
.52 
.52 
.32 
.so 
PICA 
Sub test 
Subtest IV 
Subtest IX 
Subtest XII 
l'tp = .. 05 
TABLE VIIl 
SUMMARY OF RESULTS OF LINEAR REGRESSION 
ANALYSIS OF PERCENTILE SCORES 
56 
CORRELATION WITH WMM 
.55 
.53 
.38 
.56 
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scores representing the average performance in the verbal 
modality were the only two scores to correlate significantly 
(p = .05) with the WMM. 
Discussion 
The PICA and WMM measures have been developed to 
quantify verbal output. No previous research has been done 
to determine the relationship between these measures. Find-
ings indicated that individual PICA subtests do not correlate 
with the WMM measure of linguistic complexity; however, the 
PICA verbal percentile score and the mean raw score for the 
verbal modality were found to correlate significantly with 
this measure. While individual PICA subtests do not relate 
·directly to-linguistic complexity as measured by the WMM, 
overall performance on the PICA is related to performance 
on language sampling tasks. Possible reasons correlations 
between individual PICA subtests and the WMM were not sig-
nificant are the differing natures of the two tasks, in-
herent differences between PICA and WMM scoring systems, and 
the subjects' aphasic speech characteristics. 
Differences in PICA and language sampling tasks may 
preclude a greater number of significant correlations. PICA 
tasks require a subject to respond to a standard set of 
stimuli. Accurate responses to Subtests IV, IX, and XII are 
one word-one morpheme utterances. Responses of more than 
one word-one morpheme, or in one case (the stimulus item 
"matches") one word-two morphemes, are inappropriate. 
~=-=-----r; --
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Directions for Subtest I require formulation of one sentence 
for each stimulus item. This task is similar to the language ~--
"' 
sampling task; however, length of a subject's responses to 
the PICA is limited by the stimulus items. There are no 
w---
fi-------···-[]------· 
stimulus bound limitations on length of responses in language 
( . 
sampling. It is evident that accurate respon~es to PICA sub-
tests require a minimum of words. Conversely, language 
i~--------~Rm~ing en~olr.La-~~s-production of as many words as possible. 
Stimuli are not standardized and relevance of response is 
not considered in calculating the WMM. 
Differences between PICA and WMM scoring systems may 
have influenced correlations obtained in this study. Per-
formance on PICA tasks requires a minimum of verbalization, 
whereas language sampling tasks require maximum verbal out-
put. The PICA scoring system penalizes a subject for inaccu-
rate,delayed, inefficient, or incomplete responses. As 
noted in Chapter I, the numerical value assigned a response 
represents many dimensions. Responses are categorized 
according to accuracy, responsiveness, completeness, prompt-
ness, and efficiency. The PICA scoring system goes beyond 
measuring how much is said; a score provides information 
about a variety of verbal behaviors. In language sampling, 
scores are based on grammatical completeness. Greater inci-
dence of occurrence of grammatical forms (i.e., morphemes 
------·-· 
indicating grammatical relationships such as possessive, past, 
plural, and negation) results in higher ~~ values. Scores 
are based solely on completeness of responses and not on 
meaning (e.g., an utterance such as "the dog barked" would 
have the same numerical value (3 words, 4 morphemes) as 
"kumquats are noble"). Differences in amount and type of 
information provided by the PICA and WMM scoring systems 
are shown in Table IX. The PICA scoring system quantifies 
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responses along five parameters; the WMM quantifies only one 
response parameter. Differences in methods of quantifica-
tion may have influenced results obtained in this study. 
A final factor which may have influenced results is 
the characteristics of the aphasic speech produced by the 
subject. Speakers with agrammatism produced a high number 
of one. word utteranc~.s. Paucity ()f verba_l output resulted 
in a low WMM; however, since one word responses are required 
on PICA Subtests IV, IX, and XI, performance on these mea-
sures was good. The converse of this could hold true for 
paragrammatic speakers. That is, speakers with paragrammat-
ism could experience difficulty producing meaningful one 
word utterances on PICA tasks while M1M measures could be 
high. 
In summary, there is a statistically significant 
relationship between performance on language sampling tasks 
and PICA verbal subtests. Persons with high overall per-
formance on PICA verbal measures also have high ~~ scores 
on language samples. This relationship may indicate that 
persons performing well on PICA verbal subtests generate 
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TABLE IX 
A COMPARISON OF RESPONSE DIMENSIONS 
IN PICA AND WMM SCORING SYSTEMS 
RESPONSE DIMENSION PICA 
'te--e--d-r-a-e, + 
Responsiveness + 
Completeness + 
Promptness + 
Efficiency + 
+ = present 
= absent 
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greater numbers of grammatical forms in their conversational 
speech. 
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Chapter IV 
SUMMARY AND CONCLUSIONS 
The purpose of this study was to determine whether 
correlations existed between a measure of linguistic complex-
ity in spontaneous speech and performance on the four verbal 
subtests of the PICA. 
Information was obtained from 10 adult aphasic sub-
jects. Subjects were administered the four verbal subtests 
of the Subtest means and percentile scores were cal-
culated. A mean score of all verbal measures and a verbal. 
percentile score representing performance on verbal sub-
test were obtained. A spontaneous speech sample was elicited 
through presentation of pictorial stimuli. A word-morpheme 
mean was calculated from 50 consecutive utterances. Correla-
tions were determined through linear regression analysis. 
Findings indicated that although the information 
provided by the PICA is not a direct indication of linguistic 
complexity of speech, the test is related to performance on 
a language sample. Higher PICA verbal percentile scores 
indicate use of greater numbers of words and morphemes in 
speech. 
Clinically, the PICA appears to be a more informa-
tive tool than WMM for use with the adult aphasic population. 
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Procedures used to obtain a language sample and calculate 
a WMM are time consuming. Limited information about verbal 
communicative abilities is provided. The PICA provides a 
rapid means of obtaining information about a subject's 
linguistic abilities. Individual subtests provide specific 
information about the level of communication at which verbal 
ability breaks down (sentence formulation, word finding, 
motoric aspects of speech). Information from this study 
indicates that the PICA verbal modality mean and percentile 
scores provide information about the numbers of words and 
grammatical forms used in conversational speech. That is, 
this study has demonstrated that subjects with high PICA 
verbal scores have.high WMM's. Persons with higher commun-
icative a9ility scores on PICA verbal subtests produce 
greater numbers of grammatical forms in conversational speech. 
This study also explains why the reverse relationship is not 
true. Subjects with high WMM's do not necessarily obtain 
high scores on PICA verbal subtests because of inaccurate 
responses. 
Some limitations of this study are the small sample 
size and the possible errors in calculating the WMM. Only 
ten subjects participated in this study. Selection criteria 
made it difficult to obtain greater numbers of subjects. 
Availability of subjects was also limited by the clinical 
population to which this investigator had access. A reli-
ability check of the calculations for WMM from the language 
sample was not performed. 
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In view of the size of the sample, and the limita-
tions of the study, the following conclusions appear war-. __ 
ranted: 
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1. The PICA verbal percentile score correlates sig-
nificantly with the WMM measure of linguistic 
complexity. 
2. The mean raw score for the PICA verbal modality 
(Subtests I, IV, IX, and XII) correlates sig-
nificantly with the WMM measure of linguistic 
complexity. 
3. Neither raw scores of percentile scores for 
individual PICA subtests correlate significantly 
with the WMM measure of li;nguistic complexity: 
4. The WMM is related to PICA verbal subtests; 
however, much of the information obtained from 
the two measures differs due to the nature of 
the tasks. 
Implications for further research are limi te.d, since 
use of the WMM with the adult aphasic population is time-
consuming and provides less information than current clinical 
methods. It is possible that the WMM could be calculated 
from the ten responses to PICA Subtest I. This measure may 
provide information about linguistic complexity in a shorter 
period of time. Another possible question is whether PICA 
recovery prediction curves would predict increases in linguis-
tic complexity. This exploration might provide useful inform-
ation about the oral communicative abilities of the adult 
aphasic population. 
i 
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APPENDIX A 
INSTRUCTIONS FOR COUNTING WORDS AND 
MORPHEMES IN A LANGUAGE SAMPLE 
Specific rules 
A. Include sentences of two or more morphemes (e.g., 
include: The ball, Landed Boxes. Exclude: 
Ball, Land, Box.) 
B. Omit unintelligible sentences. 
C. Count an unintelligible word as one word, one 
morpheme, if all the rest of the sentence is clear. 
D. Don't count false starts: 
e.g., 
"A boy . (child changes his mind) . . . 
The girl is writing." Don't count "A boy". 
E. If a child gets part way through a sentence, but 
doesn't complete it, give credit for what he 
said: 
e.g., 
"The boy is jumping over the 
"I don't know what that is." 
Count as two sentences. 
F. Omit fillers: "urn," "er, ", etc. 
II 
G. Count no, yeah, only if within a sentence: 
e.g. , 
"No, I don't wanna." (Don't count 
"no·") '"No want to." (Count "no.") 
H. If a child uses a stereotyped starter repeatedly 
for a series of sentences (e.g., It's a---, or 
That's a---, or There's a---), count the first 
occurrence in its entirety. Thereafter, omit the 
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starter from the count, and count only the remainder 
of the sentence (if the remainder is only one word 
one morpheme, then that sentence will be omitted). 
e.g. ' 
3-4 
1-1 
2-2 
"That's a dog." 
"That's a man." --not counted 
"That's a. big house." -- count "big house" 
I. Count a noun compound as one word, one morpheme, 
unless independent use of either element is found 
elsewhere: 
e.g. ' 
"Space man." If "man" or "space" appeared in 
another sentence (e.g., space ship) then "Space 
man" counts as one word, two morphemes. Whether 
a compound is written as one or two words is 
irrelevant. The stress pattern is the decisive 
factor. A noun compound is distinguished from a 
noun phrase by the stress patterns on the elements. 
e .. g.' 
(a) A sail boat (loud-soft) = noun compound 
(b) A white sail (soft-loud) = rioun phrase 
J. Exclude exact repetitions. 
K. Exclude spontaneous imitations. 
L. Count contractions as one word, two morphemes: 
e.g. ' 
can't, he's, I'll: count as one word, two 
morphemes. 
M. Series of nouns or verbs 
1. Count words in series as separate sentences 
(in response to one picture) if intonation and 
pause patterns so indicate: 
e.g. ' 
a. Ball. Dog. Man. 
(three sentences, one word, one morpheme each). 
' ~---
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b. A ball. A dog. A man. 
(three sentences, two words, to morphemes each). 
2. Count words in series as one sentence (in 
response to one picture) if intonation and pause 
patterns so indicate: 
e.g., 
Ball dog. (rising intonation on ball, no pause 
between ball and dog; orie sentence, two words, 
two morphemes). 
Some ch~ldren .u~Id ramfiling sentences by proauc-
ing series of noun phrases, thus making these 
sentences deceptively long, and unrepresentative 
of the sample as a whole. 
e.g.' 
I see a dog and a house and a ca:r: and a wagon and 
a dog. 
Count_only two of the repeated elements: 
e.g., 
count, "I see a dog and a house." 
NOTES ON COUNTING WORDS AND MORPHEMES: 
In counting morphemes in a sample, we do not always use 
linguistic assignment of bound morphemes as they occur in 
adult grammar. Gleason {1955) defines a morpheme as the 
smallest meaning unit, which occurs either in free form 
(usually as a root), or in bound form. Bound morphemes 
inc.lude: 
1. inflected endings (noun plurals, verb tense endings, 
comparative and superlative adjective endings, and 
possessives); 
2. prefixes and; 
3. derivational endings (such as -ful, -ly, etc.). 
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APPENDIX B 
SUBJECT ONE LANGUAGE SAMPLE 
WMM = 8.84 
b---
Sentence Words/Morphemes 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
7 
10 
6 
11 
8 
5 
8 
9 
.9 
5 
7 
5 
11 
5 
8 
5 
12 
9 
11 
10 
7 
12 
16 
7 
9 
9 
21 
9 
11 
9 
7 
8 
10 
9 
7 
9 
7 
13 
5 
9 
6 
15 
12 
12 
11 
9 
13 
18 
8 
10 
The kids, there's five and a head 
Thev're having a birthday party~a~n~d~------­
she's serving a birthday cake with 
seven candles on it 
There's paper plates and paper cups 
The boy has a streak on his face, 
or· something 
In. the background there's a basket 
of fruit 
They're having a good time 
I want to tell you about this thing 
Only I can't think of the name of it 
They all seem to be of a different 
race 
There's curtains in the background 
Thre's two men sitting on the sidewalk 
One seems to be smoking 
One seems to be getting a cigarette 
out of his pack 
He has a coat on 
The other person doesn't have a 
coat on 
They're dressed not so well 
In the background there's lots of 
cars pulled up at the curb 
There's a man walking towards them 
in the background 
It seems to be in the shopping center 
somehow or other 
That picture looks like a little boy 
and his daddy 
His daddy's writing something with 
a pen 
His father is dressed in a tie and 
vest and suit coat 
The little boy is staring out of the 
picture with his hands up on his head 
The background, I can't see too much 
It looks like a brown and gold and 
yellow 
73 
Sentence Words/Morphemes 
26 
27 
28 
29 
30 
31 
32 
7 
18 
6 
6 
6 
5 
9 
10 
23 
9 
7 
7 
6 
11 
I don't know what the father's 
writing 
74 
Maybe he's writing a report card 
on the kid or maybe he's doing some 
puzzles for the kid 
There's a boy looking at groceries 
Another boy looking up at me 
A girl sitting in the basket 
Sitting in the shopping basket 
They have some articles of groceries 
in the basket 
33 
34 
4 4 Carnation milk, I see 
[. ~ 
§~. ~~-
[] 
4 6 They're looking at cereal 
r------------c~-------,1~2--------~3----~I~n~t~h~e--b'ackground there•~s~a~w=o=m=a~n~--------------
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
TOTALS 
MEANS 
4 
6 
11 
5 
11 
8 
10 
4 
2 
8 
16 
8 
8 
6 
6 
390 
7.8 
5 
8 
15 
5 
13 
10 
12 
6 
4 
10 
18 
10 
10 
7 
8 
494 
9.88 
with a scarf on her head 
It says -- BEV 
Cans of soup on the shelves 
They're just sitting there, just 
looking at the boxes of cereal 
This is a winter scene 
It's a toboggan with a lot of little 
kids on it 
A father pushing the sleigh with a 
snowbanks 
There's dogs down there in.the front 
of the ·picture 
They're puppies, I guess 
They're playing 
There's a boy sitting up on the 
snowbank 
There's a man and a child standing 
way back there in the snow with a 
sled 
Trees that are with all the leaves 
off 
There's a garage with snow on its 
roof 
Trees with snow on the branches 
There's a boy standing down there 
APPENDIX C 
SUBJECT TWO LANGUAGE SAMPLE 
WMM = 7.71 
Sentence Words/Morphemes 
1 4 5 I see some puppies 
ir-------------~~--------~3------~3------~~~s~-e~e~snow 
3 6 6 First of all I see snow 
4 7 8 Then I see puppies in the snow 
5 7 8 I see a little boy playing there 
6 14 16 I see a group of five boys and 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
·18 
19 
20 
21 
22 
23 
24 
25 
6 
8 
14 
2 
10 
11 
4 
13 
11 
3 
5 
8 
11 
14 
4 
4 
5 
3 
5 
6 
9-
15 
2 
14 
15 
5 
19 
13 
4 
6 
9 
12 
15 
5 
4 
6 
3 
6 
an adult going down a slide 
I see a barn or shed 
I see a boy going around the 
corner 
I see some kind of equipment 
laying there at the corner of 
the shed 
There too 
It looks like they're out having 
a good time playing 
This is a picture of little boys 
in a store -- grocery store 
with their mother 
It looks like it 
The mother's getting groceries 
and the little boys are shopping 
around seeing there 
First of all, they're right on 
top of the Post Toasties 
They:' re cereal, whatever 
It doesn't make any difference 
One little boy is paying attention 
to us 
The little girl has got her back 
turned in the cart 
There are some groceries in the 
cart along with a package of 
Carnation milk 
I guess it's milk 
You can hardly tell 
It's about all I can ••• 
There's another 
Beve is where they're at 
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Sentence Words/Morphemes 
26 
27 
28 
29 
30 
31 
32 
10 
7 
4 
16 
4 
9 
11 
13 
9 
6 
21 
5 
10 
13 
76 
I don't know if it's where they're 
at or not 
But there's those intiials on the 
wall 
There's two carts here 
No, except that·tre-boys are just 
playing and they're just waiting 
for their mother apparently 
That's a fun picture 
They're all out on a holiday from 
a school 
Or they're on a holiday from a 
;, 
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33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
"47 
48 
49 
50 
51 
52 
TOTALS 
MEANS 
7 
7 
7 
5 
11 
12 
5 
8 
7 
4 
3 
6 
3 
2 
6 
7 
4 
3 
7 
6 
9 
8 
10 
7 
14 
16 
6 
8 
8 
4 
3 
7 
4 
3 
8 
7 
4 
4 
8 
7 
350 j_21 
8.42 7.0 
They're out on a rollercoaster 
having fun 
They are going on a rollercoaster 
there 
Their father's yelling and their 
mother isn't 
That couple isn't saying much 
This couple seems to be the one 
that they!re focusing on 
The railing looks like it's made 
out of wood and it's painted 
There's ·a fence down there 
The· sky is blue as blue can be 
With very little clouds in the 
sky 
Telephone line is all 
Or the line 
I don't know about telephone line 
It's a line 
Let's see 
He's writing this young man up 
He must be in kindgergarten or 
something 
This must be his . • . 
I don't know 
It doesn't look like he's his 
father 
He's got his pen and pencil 
APPENDIX D 
SUBJECT THREE LANGUAGE SA.l'-1PLE 
~%1M :::; 3. 0 
Sentence Words/Morphemes 
1 
2 
1 
3 
1 
3 
Hydrant 
Go to sleep 
§~----~~~ 
,_ 8 -
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4 5 5 Start, stop sign and light 
5 3 3 Get bicycle wet 
6 2 4 Dogs fighting 
7 6 8 No, they're getting something 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
1 
2 
7 
6 
4 
2 
1 
1 
2 
3 
3 
5 
1 
4 
1 
5 
1 
2 
1 
2 
2 
1 
1 
5 
1 
3 
4 
1 
3 
4 
2 
2 
1 
2 
7 
7 
4 
3 
1 
2 
2 
5 
3 
5 
2 
4 
2 
5 
1 
2 
1 
2 
3 
1 
1 
5 
1 
3 
4 
2 
4 
6 
3 
2 
t'eat 
Father 
Sleigh ride 
Spring it get . . . and the get wet 
I don't know what this called 
Snow, snow all over 
That's all 
Boy 
Boys 
Mother too 
Getting the groceries 
And the cereal 
What this called, this cereal? 
Soups 
Cart when you come 
Eggs 
Milk and then what else 
"k" 
Two carts 
Ride 
All down 
Clouds, sky 
Fence 
Fraid 
Can face and then glass 
What? 
Difference in this 
Sun and then sidewalk 
Bums 
That's get eat 
Get cars and walkin' 
Then closed 
And grass 
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Sentence Words/Morphemes 
40 3 4 
41 7 7 
42 3 3 
43 3 4 
44 5 5 
45 2 3 
46 2 2 
47 1 1 
48 1 1 
49 2 2 
50 5 6 
TOTALS 139.0 161 
MEANS 2.78 3.22 
= = 
That's school work 
Father, but the son like his 
father 
Like his father 
I don't know 
Pay attention to his father 
That's work 
Birthday party 
Candle 
Boy 
A cake 
Dishes and then a cup 
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APPENDIX E 
SUBJECT FOUR LANGUAGE SAMPLE 
WMM:::; 7.63 
Sentence Words/Morphemes 
1 It looks as if a faucet broke out 
+---------------~~------~1--------~1-------Bro~ 
8 9 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
2 
17 
9 
5 
5 
4 
12 
4 
14 
6 
11 
5 
10 
8 
4 
9 
5 
6 
9 
17 
7 
4 
9 
5 
3 Gushed out 
19 There is a stopsign and the boys 
10 
6 
6 
5 
17 
5 
15 
7 
11 
5 
12 
9 
5 
11 
6 
8 
13 
20 
7 
5 
10 
5 
are watching the top to get out 
from the stopsign 
All this water is coming out like 
a dike 
But it looks awfully tall 
Just much, lots of water 
They're kind of broke 
I don't know where its coming 
from but ·its Q_oming -~ the bottom 
Oh, there's a light 
A ~topsign and a light and the 
water is gushing out from a pipe 
Trying to get off the sidewalk 
The street to get into the street 
cause this is broken 
This wintertime and the snow 
They're going to for a snow ride 
in a sleigh 
There's some small children and 
mother and dad 
There's an older child 
They're going to play, get some 
snow play ball 
Right here, these are dogs 
Little ones andlittle bigger ones 
They're having lots of fun playing 
with in snow 
Its snow, its cold, but it don't 
seem to but them too well, to 
bother them much 
I think this is beautiful in here 
I think it's lovely 
The way that goes into the snow 
like that 
Everybody is happy, all happy 
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Sentence Words/Morphemes r= 
-~ 
27 4 6 Here's a man walking r ~ ~-
28 5 6 I think there's another sleigh 
29 3 4 Here's a barn 
30 1 1 Open ----~ ~ ----=---- -----
31 3 4 There's a handle !"\-- ----------~-----
32 6 7 I don't know what this is ~ 
33 5 6 It's something like another sleigh t~ f'i 
·' 34 3 3 Something in there 
35 9 9 This is close and the other is 
farther away 
36 20 20 This is closed for the family but 
this look as if it were another 
farm or wherever they are 
37 4 6 They're having more fun 
38 3 3 They really are 
39 4 5 They're on the toboggan 
40 5 7 They're going real real fast 
41 21 31 They'r~ going so fast that they're 
losing their breath and they're 
screaming and hollering and boller-
ering and having lots of fun 
42 4 5 It's a beautiful day 
43 4 4 The sky is blue 
44 7 8 Some go faster and hold themselves 
easier 
45 6 9 Others are really screaming and 
hollering 
46 6 6 This is in a grocery store 
47 12 14 The children are looking at what 
they would like for breakfast 
cereals 
48 4 5 There are different types 
49 7 9 Some are pops and some are smacks 
50 9 10 There's a K, capital K and another 
snack pack 
TOTALS 351 418 
MEANS 7.02 8.36 
APPENDIX F 
SUBJECT FIVE LANGUAGE SAMPLE 
WMM::::: 7.66 
Sentence Words/Morphemes 
~.:--­
[ ~ 
~ 
~ ··.·· 
n 
~-~~----·· n------
~--
----
" 
1 6 6 This must be a birthday cake 
~~--------------=2 ______ ~l~OL_ ____ ~l~2~----~~~h~iS-li-~~~--b~~-3~~-t-~eaay to~--------------
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
6 
6 
5 
8 
7 
13 
4 
13 
7 
7 
7 
8 
5 
15 
3 
8 
4 
6 
5 
4 
8 
8 
.6 
7 
5 
8 
9 
, " 
.J..V 
15 
4 
15 
8 
8 
8 
9 
7 
20 
5 
8 
4 
6 
5 
4 
9 
9 
blow the candles out 
He has one, two, three, four 
He must be seven years old 
They have seven of 'em 
They have some coffee, I mean 
ice cream 
I don't know what they're gonna 
drink 
The little girl is just setting 
the cake down 
The little boy i~ he's either 
gonna blow that out or he's 
surprised 
All that wonderful cake 
There's that little whistle that 
they blow that there and it barnes 
out 
I don't know what they call it 
Sometimes you use that on New 
Year 
That's about all I know about that 
This man is writing a book of 
something 
He's writing something in the 
The little boy's setting over 
there like somebody's takin a 
picture and looking right at 
He's writing-- pen 
He has a watch around his left 
wrist 
He has a key 
I mean a tie around his 
Now this here I forgot 
Key . • • coat, a coat 
I was callin it a key, you see 
Guess that's about all I know 
about it 
81 
Sentence Words/Morphemes 
26 
27 
28 
29 
30 
31 
32 
33 
34 
TS 
36 
37 
38 
39 
40 
41. 
42 
43 
44 
45 
46 
47 
48 
49 
50 
TOTALS 
MEANS 
9 
12 
7 
6 
5 
5 
3 
6 
12 
13 
1 
16 
4 
1 
3 
18 
9 
5 
6 
7 
7 
3 
1 
7 
7 
11 
13 
8 
7 
7 
6 
3 
8 
12 
13 
1 
21 
5 
1 
4 
22 
13 
6 
6 
7 
9 
4 
1 
7 
9 
Here on this table it says 
something up here 
82 
It looks like a • . • some kind 
of a light or somethin here 
I can't see any part of it 
They're in the grocery store, see 
They're gonna buy some cereals 
All different kinds of cereals 
They got some 
I don't know what that says 
They got the little girl in the 
I forget what this is 
They use it all the time when 
we go there but I forget 
Card Card 
It looks like they're just buying 
something for the young boys, 
little boys or somethin there 
Celerey, celaries or celery 
Bee, beve 
I don't know 
There's a man, I mean a lady who's 
in there too but I don't think 
she's with them 
They're going that way and they're 
coming this way 
They're over in Santa Cruz 
What do you call these here·? 
I forget what they call it anymore 
It's •.. I can't remember what 
it is 
It don't say 
Senicreel, senicreel 
Anyway, the got all those people 
there 
That man is holdin two little boys 
~· 
"'=== 
APPENDIX G 
SUBJECT SIX LANGUAGE SAMPLE 
HMM= 6. 01 
Sentence Words/Morphemes 
1 7 8 One, two, three, four, five 
--~----
~=:-~_:_=_:_ := 
n 
~ 
child, childre_n_ ________ ~~--------------~----lL---------------~~~--------s~.-----~6~----~c¢u~t~t~i~n~g~o~n~a;Jbirthday cake 
3 4 4 Is there anything else? 
4 7 8 One there are plates for the cake 
5 5 6 There are cups, milk, bowl 
6 4 4 Bowl on a stand 
7 2 3 Chinese curtains 
8 8 8 A festive sort of not -- (Noun) 
-- but table cloth 
9 2 2 Any more? 
10 8 10 Here's a little girl I didn't 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
5 
6 
3 
3 
4 
12 
7 
9 
6 
11 
3 
7 
4 
7 
2 
4 
4 
7 
6 
6 
6 
4 
3 
5 
16 
8 
11 
7 
13 
4 
7 
4 
7 
4 
4 
4 
8 
8 
count before 
She's· probably serving the cake 
I think I told you everything 
Looks like a . . . 
Probably a teacher 
He's got a microphone 
He's probably writing notes about 
what he observes about the little 
boy 
The little boy is observing the 
photographer 
I say he's observing the work on 
the paper 
Unless, he's got; a wristwatch 
They look like a couple of bums 
sitting on a curb 
Smoking a cigarette 
With a bottle probably of some wine 
There is a sidewalk 
There is about a street gutter 
drain 
Scattered grasses 
A big drugstore store 
It same that way 
There are people lined down the 
street 
Telephone poles lining up the 
street 
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Sentence Words/Morphemes 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
TOTALS 
MEANS 
2 
4 
6 
3 
14 
3 
6 
2 
2 
2 
2 
5 
11 
3 
4 
4 
13 
9 
19 
2 
1 
2 
4 
7 
4 
16 
3 
8 
2 
2 
2 
2 
6 
12 
4 
4 
6 
15 
10 
21 
2 
2 
322 
6.44 
= 
84 
Sunny day 
Is there anything else 
Sit quietly in the sun someplace 
That's about it 
There's a young man riding his 
bicycle through a broken waterpipe 
in the street 
Near a stopsign 
Being followed by another school 
boy 
A light 
A curb 
A street 
Like night 
I don't see anything else 
This is the wintertime because 
the place is covered with snow 
There's some play 
The snow in front 
Blocks lines here 
There people, one, two; three; 
four, five people being pushed 
by this man 
A boy on the side looking at the 
scene 
There's a big a men here going over 
to the boy to pick him up because 
he evidently fell 
A barn 
Trees 
,_._ -----------
i-l-------- -
h 
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APPENDIX H 
SUBJECT SEVEN LANGUAGE SAMPLE 
WMM;::; 9.18 
Sentence Words/Morphemes 
1 9 12 They're having a birthday party 
f~ 
r;---
,, 
f--0 --- -
tl-- -- -t;---
8=-== ~ 
,: 
~L_ ___________________ ~~o~~t~~e~~l~i~t~t~le~k~1~·d-s~--------------
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
3 
6 
10 
2 
10 
8 
3 
17 
6 
7 
9 
4 
2 
2 
7 
9 
20 
10 
8 
3 
13 
11 
8 
3 
6 
12 
2 
11 
11 
4 
1~ 
6 
8 
9 
5 
3 
3 
9 
11 
21 
12 
8 
3 
13 
11 
9 
Got a cake 
One, two, three, four, five six 
She got seven candles so she must 
be seven days 
Not day 
They have a lot of things to play 
and paper 
Looks like paper cups·and plates 
Things like that 
Outside of that this one kid is 
getting ~eady ~o r~i~e tip and 
blow the candles out 
What else do you want now? 
They look like different kinds of 
people 
Some of them are white, black, and 
yellow people 
There's Japanese or Chinese 
There's Negro 
There's white 
They're all mixed up, the people 
are 
So apparently they're not all from 
the same family 
They got a little thing to blow, 
make a noise out of it, and things 
like that to play with 
I can't think except the furniture 
and things like that 
Some fruit up on top o' the bowl 
Up on top 
Pretty soon on guy has got a 
funny hat on one of them 
This kid way over here has a 
funny hat to him 
Pretty soon I'm going to get 
tired here 
85 
Sentence Words/Morphemes 
25 
26 
27 
28 
9 
21 
14 
19 
"10 
24 
16 
21 
86 
Start make a mistake if you don't 
watch out 
This little kid down here looks 
like he's gonna get a job or 
he's gonna write to make a job 
someplace 
He looks awful funny like he's 
not gonna be able to get the job 
Either that or its a teacher and 
he is writing on a test he's 
had or something like that 
~~~~ 
H 
~---
29 6 7 I don't know what he got 
~~--------------~3Q~------~7L-----~~,----~I du~-t-kn-ovr~Nnac-n~e~g~o·~----------------------
31 17 17 Over here is a little tiny part 
32 
33 
34 
35 
36. 
37. 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
TOTALS 
MEANS 
4 
12 
7 
7 
5 
6 
3 
8 
3 
15 
4 
21 
5 
4 
11 
8 
5 
10 
8 
4 
13 
8 
7 
6 
7 
3 
9 
3 
18 
5 
23 
6 
4 
14 
8 
6 
11 
10 
432 486 
8.64 9.72 
of a basketball or some kind of 
play, playball 
To play w~th him 
The kid is worried about whatever 
he has to' take place with 
That's all I can say about it 
Just a little boy and a man 
He looks like a teacher 
~his looks like me arid. you 
Both of us 
There's one man here on the right 
side 
The long coat 
Looks like he's looking for a 
cigarette or a piece of a cig-
arette or something 
He wants to smoke 
The other fellow looks like he 
might have a sela, no I don't 
think he has a cigarette in his 
hand 
I can't tell about it 
They have no sock 
Got his pants up but he has no 
socks and shoes 
They look pretty well out on the line 
The guy's not very well 
Maybe he's got a bottle of wine in 
that bag 
One fellow looks like he's got a 
beard 
APPENDIX I 
SUBJECT EIGHT LANGUAGE SAMPLE 
W11M =: 2. 72 
Sentence Words/Morphemes 
1 1 1 Man 
,, 
r-: 
f' 
fj- -
M--------
H 
~=== 
" 
~~--------------~2~------~3~ ______ 4~----~I~~s~a_lda~~----------------------------------
3 4 4 And Children ... three, four 
4 4 5 I can't say it 
5 3 4 Its a snowing 
6 3 4 What's the name? 
7 4 5 It's a de4r, no? 
8 1 1 Four 
9 1 1 Barn 
10 1 1 Man 
11 1 
12 3 
13 6 
14 3 
15 3 
16 2 
17 4 
18 5 
19 1 
20 1 
21 1 
22 2 
23 1 
24 3 
25 7 
26 2 
27 1 
28 2 
29 1 
30 2 
31 4 
32 3 
33 1 
34 3 
35 3 
36 4 
37 1 
38 . 1 
39 4 
2 
4 
7 
4 
4 
3 
6 
6 
1 
1 
1 
2 
1 
4 
8 
2 
2 
2 
1 
2 
4 
4 
1 
3 
4 
6 
1 
1 
5 
m----.L...&..~ec;:, 
It's a store 
It's a lady and three children 
Buying store_ the 
Its a pop 
That's all 
It's a little cans 
I can't see it, no 
Bread 
Little 
Baby 
Little boy 
"k" (Special K cereal) 
It's a big 
Man and woman, and girls and boy 
Big railroad 
Laughing 
Blue sky 
Man 
Little boy 
Put it in the . 
This a writing 
, 'ri thmetic 
Boy, sorry no. 
It's a principal 
Reading, writing, and geography 
Man 
Dirty 
It's a little sandwich 
87 
88 
Sentence Words/Morphemes 
40 1 2 Papers 
41 1 2 'Grets (cigarettes) 
42 1 1 Bag ~,~~ r~ 
43 3 3 Look at there 
44 3 4 It's a stocking 
45 1 1 Machine 
46 1 1 Walk 
" --[1------
8 
~ 
47 4 6 It's a dirty windows 
48 4 5 It's dirty all over 
49 1 1 Chinaman 
50 2 2 Birthday cake 
TOT.KI:i5 1~~- 151) 
MEANS ~· 44 3.0 
APPENDIX J 
SUBJECT NINE LANGUAGE SAMPLE 
W!vlM = 7.1 
Sentence Words/Morphemes 
1 5 6 It looks like a marajuana 
~--------------------~~~t 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
7 
16 
3 
7 
3 
6 
9 
7 
4 
5 
5 
4 
4 
15 
4 
7 
6 
6 
6 
6 
5 
16 
15 
12 
5 
12 
9 
20 
4 
9 
4 
7 
10 
9 
6 
5 
6 
4 
4 
16 
5 
7 
7 
7 
7 
7 
5 
18 
17 
15 
6 
14 
That's the way it look to me 
It looks like a cigarette and 
there it looks like they're 
waiting for that cigarette there 
I don't know 
There's a corner and there are 
cars 
There's a van 
There's a man with white hair 
A man on a looks like maybe a 
uniform 
He's ·an sitting. on the corner there 
He looks old shoes 
He is messy and dirty 
Looks like hell to me 
His almost hair bald 
Hair bald just about 
The other guy has a beard and 
brown hair and a jacket and brown 
pants 
Looks like a sack 
Maybe a sack of sandwich or somethin 
Green weeds or something down here 
Looks like a drain over here 
It looks like a post here 
Looks like a post or something 
He has a like a • • • 
The ·jacket is kind of blue and his 
pants are brown and his shoes are 
brown 
That jacket looks like its about 
a '36' and it should be about a 
I 44 I 
His pants over here sound are 
turned down or up, turned up 
There's a mercury men van 
I don't know what the hell that is 
but anyway it's something 
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Sentence Words/Morphemes 
t~ 
r ~ 28 9 10 There's a post or something and a [1 ~ 
green post b 29 6 7 Well it looks like poor Brent ~ p 30 4 .5 Works for Cal Expo ~-·--
31 10 10 They have to worry on this stuff ~~--=----r;----
on the shoe ~ 32 11 11 But this is probably, what do you ,__, 
"' 
call that damn name? 
33 1 2 It's . . . 
34 2 2 You know 
35 9 9 Do I say here the stop and the 
post? 
3-6 4 !) 'l'WO .boys on bicycles 
37 6 7 It looks like a lamp post 
38 6 7 It looks like a lamp post 
39 3 4 It's a fireplug 
40 4 5 That's what it is 
41 5 6 It looks like a fireplug. 
42 4 5 It's kind of broken 
43 7 7 They have electromechanical, you 
know, to get . . . 
44 8 9 Anyway it looks dark and it 
looks like . . . 
45 3 4 I don.'t know 
46 5 6 This looks like a bike 
47 4 4 You have it type 
48 6 6 This is stop and white road 
49 6 7 Before it were white, looks white 
so 10 10 I mean one had like a black and a 
blackuh 
TOTALS 331 379 
MEANS 6.62 7.58 
= 
APPENDIX K 
SUBJECT TEN LANGUAGE SAMPLE 
WMM = 3.95 
Sentence Words/Morphemes 
1 3 4 Writing a pencil 
~--------------~--------~~------~~~----~No a p 
3 
4 
5 
6 
7 
8 
9 
10 
. 11 
12 
13. 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
3 3 And a boy 
1 1 Pen 
1 1 Man 
1 2 Writing 
3 4 I don't know 
7 8 One, two, three, four, five, 
six boys 
10 12 No, one, two, three, boys and 
2 
1 
1 
2 
3 
2 
2 
1 
5 
3 
5 
6 
1 
2 
12 
1 
4 
1 
1 
1 
2 
5 
6 
6 
2 
2 
2 
1 
1 
2 
3 
2 
2 
1 
5 
4 
6 
7 
1 
2 
12 
1 
5 
1 
1 
2 
2 
7 
6 
6 
2 
2 
three girls, I think 
Birthday cake 
.Punch 
Blow 
Blow candle 
Yes, a candle 
Birthday cake 
A candle 
Lunch 
Smoke my pipe, I think 
I don't know 
I don't know about that 
One, two, yes, a little bit t9ugh 
Toboggan 
A toboggan 
One, two, three, four, five, six, 
seven, eight, nine, ten, eleven, 
twelve 
Toboggan 
It's a toboggan, anyway 
Toothbrush 
Mush 
Crackers 
Popcorn 
I don't think, I don't 
Right a little bit further north 
A little bit grown up boy 
A girl 
Puffed wheat 
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Sentence Words/Morphemes 
36 2 3 
37 2 2 
38 2 2 
39 5 5 
40 5 5 
41 1 1 
42 7 8 
43 3 3 
44 11 12 
=====c===== ==-··=· ·-·=--~====---cc==c<· 
Corn flakes 
A store 
A basket 
Put it in the basket 
In the basket and shop 
Dog 
One, two, three, four, five, 
six dogs 
A little bit 
92 
A boy and a girl and one, two, 
three, four guys 
~~--------------~--------~------~----~One._Jt~Q~h~ae_~~~~-------------------------­45 4 5 46 5 5 
47 4 
48 6 
49 6 
50 5 
TOTALS 179 
MEANS 3.58 
= 
4 
6 
6 
5 
197 
= 
< Q') 
y • ., .. 
A boy and a girl 
A man and a . . • 
A boy and a girl but . 
A man, yea, and a boy? 
A man and a lady 
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APPENDIX L 
G~--
~- --___:_:_::__ 
~ 
SUBJECTS' SCORES ON PICA VERBAL SUBTESTS ~ 
------ -- -
2 
SUBJECTS 1-2 ~ 
SUBJECT 1 SUBJECT 2 
Item I I Dl I I-X l_x_u I I !J/ I !-X I ¥)~1 
1. Tb 7 15 15 15 12 13 12 15 --
2. Cg 15 15 13 15 15 -- 15 14 
3. Pn 13 15 15 15 15 15 15 15 ----
4. Kf 15 15 15 15 15 15 15 15 
5. fk 15 15 15 7 15 15 15 15 
6. Qt 12 15 15 15 15 15 12 15 
7. PI 15 - 15 15 15 15 13 15 15 
8. Mt 7 15 15 15 7 15 15 15 -
9. Ky 15 15 15 15 15 7 15 15 
10. Cb 15 15 15 15 15 15 15 15 
MEAN 
SCORE 12.5 15.0 14.8 15.0 13.1 13.6 14.4 14.9 
-
-
- -
-
----
~ 
-
-
- ------- ---
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Item 
1. Tb 
2. Cg 
3. Pn 
4. Kf 
5. Fk 
6. Qt 
7. P1 
8. Mt 
9. Ky 
1 O. Cb 
MEAN 
SCORE 
13 
4 
11 
7 
6 
7 
11 
6 
13 
13 
9. 1 
APPENDIX M 
SUBJECTS' SCORES ON PICA VERBAL SUBTESTS 
SUBJECTS 3-4 
SUBJECT 3 
IV IX 
7 
15 
15 
15 
15 
12 
15 
15 
12 
15 
15 
7 
15 
9 
15 
10 
XII 
7 
15 
15 
15 
13 
15 
15 
15 
9 15 13 
13 15 15 
13.1 12.8 13.8 
94 
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SUBJECT 4 
IV IX 
13 
15 
15 
15 
i5 
15. 
15 
11 
13 
15 
15 
15 
i5 
13 
15 
13 
XII 
15 
15 
15 
15 
i5 
1 > 
15 
13 
7 15 15 15 
13 15 15 15 
11.1 14.6 14.2 14.8 
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SUBJECTS' SCORES ON PICA VERBAL SUBTESTS i:i ;: ~ - - ---
SUBJECTS 5-6 
" c· 
SUBJECT 5 SUBJECT 6 
Item I IV IX XII I IV I IX I XII 
1. Tb 15 13 15 13 15 15 15 15 
·-
2. Cg 9 15 15 15 15 9 15 15 
3. Pn 13 15 15 15 15 13 7 15 
----
4. Kf 10 15 15 15 15 14 15 13 
5. fk u 15 15 15 15 13 6 13 
6. Qt. 13 15. 13 15 15 13 15 9 
7. Pl 13 15 15 15 12 13 15 15 
8. Mt 13 11 13 13 15 13 11 15 
9. Ky 7 15 15 15 12 13 15 15 
10. Cb 13 15 15 15 15 13 15 15 
MEAN 
SCORE 11. 1 14.6 14.2 14.8 14.4 12.7 12.9 13.8 
-
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-
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SUBJECTS' SCORES 
~----
ON l?ICA VERBAL SUBTESTS ~ ~ . ~~ ---- -
SUBJECTS 7-8 
>i 
-SUBJECT 7 SUBJECT tl 
Item I IV IX XII I IV IX XII 
I. Tb 7 13 15 15 12 12 12 12 
2. Cg 15 15 15 15 15 15 15 15 
3. Pn 13 15 7 15 15 13 13 15 
----
4. Kf 13 15 15 15 7 13 15 I 5 
5. Fk I c; tr: 1 r- 1 r- i3 i 5 15 I 5 . _, 
'-' 
I;) I;) 
6. Qt 7 13 . 12 13 15 13 15 15 . 
7. P1 12 15 15 15 12 I 5 I 5 15 
8. Mt I I 15 12 I 5 7 13 12 15 
-
9. Ky 13 15 I 5 15 7 I I 15 15 
10. Cb 13 15 9 I 5 13 15 13 15 
MEAN 
SCORE 12. I 14.6 13.0 14.8 11.6 13.5 14.0 14.7 
-
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SUBJECTS' SCORES ON PICA VERBAL SUBTESTS A---
-
B-
SUBJECTS 9-10 ~ 
. 
I SUBJECT 9 I SUBJECT 10 I tern I I Dl I [X I XI! ! I 1--V I ~ X-U 
1. Tb 13 7 11 15 10 13 7 7 --
2. Cg 7 15 13 I 4 14 7 10 14 
- 3. Pn 13 13 15 15 7 10 13 15 ----
4. Kf 13 11 10 15 11 7 13 13 
5. Fk 9 15 10 15 -- 16 15 15 
6. Qt 7 11 9 15 5 11 11 . 15 
-
7. P1 7 15 15 15 13 13 13 7 
8. Mt 7 13 11 12 8 13 10 15 
9. Ky 7 15 15 15 11 13 11 15 
' 
10. Cb 7 15 15 15 10 10 13 14 
MEAN 
SCORES 9.Q 13.0 12.4 14.6 9.9 10.7 11.6 12.7 
-
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